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PR E F A C E 
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S it if an Happitiefi 
ofMtn ahoue brutes^ 
that they are endued 
with Rcafon ; foiPisanHap^ 
-pimp of Gaitltmtn above th^ 
'meaner Part of ^nkind^ that, 

andBoMjf Employments of L^e, 
they hdve'Le^nreto cxercife 
' Acir Rtafon in mre Noble 
Sttidiis-: -Among which rtidy 
jaftly be -^ekond the- Study of 
Mathcmatidcs. ■ '■' • 
^- . A 5 For 
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The General Preface. 
JFbr as it is ojte Branch of 

GOu\ tm Hcls the infinite- 
ly Wifq JCre^ffr €f\ ill Things ; " 
jo it is one Branch of the £ x- 

%fe ro contemplate and ap- 
prehend, the infinity WiHom 
^h^ Creator^, mmifefted it^the 
ff^oris of the Creation: Wher-C'^ 
mto,Notbii^,tonJuces more than 
^the jKngim^e^' af Mathema- 

Fopype >are affured (*) 

GO^P Jtes.oander'd ill Thing? -^^ 
al^.: ISfumber^; and '"{ 
t^jh^ is^ .^^(^^ding to 
t(fs of Mathem^kks:; 
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(*) Wifdom of &Qlonm^ Chjip. ii., Vir. aa. 



The Gctkril ft*fi^d 

rightly apprwirid' tiie\&ccel\ 
km Order or €dmr^hirieg ^ tU 
Creation^, mnftjir^ kni^^^ 
the Sdi^es riming taMe4^ 
fnre, dumber ^ And Wdgk; that 
ifi the fcvtrarPiUts^of MjAc* 
mkticks. - ^ 

-And, Jme^G D ferds' m 
One into the World, i9 he idle^ 
W" only ' to take hifFi^me 
^he¥ein i im the nmi He has 

fee'i Gend^tticii fim bodily 

£abonr^ the' more He expeSs 
ihiyj^utd'^txercife the FacuL 

tth of^ifr-'hAxnAt^ m order t^ 

M ^lreaier'<!il^yy k^-raif^ 

ibetr Mindt ' i& nim'e aim md 
fii^ \Apfreherifiottf if bk 

'DhHhe Ferfh^iottf ; and J^ 
; A 4 the 
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The General Prcfs 

the Mmhematical Sciences are 
p> necejfary to tie Attainment 
offmkJpprehenfionf cf the 
Dmmik Excellency - On thefe. 
Conjiderafiens it may not linjufi'* 
iy be ksMd on, m .one Part of 
^ie-GebdcmariVCalling, to ap^^ 
ply a due or confiderahle Portion 
^.Im Tirke^io the Study ofMa- 

^IkmoHckf. 

V Fc?K to-i^rm tk^j^if Nothing 
"dji but tQ affirm m othet Words^ 
tbdt ifif^e Diity of a Gcn«^ 
tlcman, M aUot. a^ c^nfiderabif 
T anion : of ins Time, (which^ 
by the. ^B^nty cfGOD in gir 
ving hiifia goddJEjlate , is ^- 
emptet from man and bodily 
Empkyme0s,y for Qud^fying 
iimfelf to glorify bis great Creu- 
•^ •: . tor 
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The General Preface. 

t&r and BoHntiful BenefaQor^ 
with the moft exalted Notions 
he can j namely^ by applying 
bintfelf(as to Booh cf Religir 
on, which tend in amove fpe" 
cial Mamer to fet forth the Di- 
vine Wi^om , as well as Good- 
nefs, in ^e Redemption of 
Mankind y^fo alfo) to Books of 
Madiematicks, which tend in. 
a more fpevial Manmr to fet 
forth the Divine Wifdom and 
Coodncfi, in Making and Pre* 
ilcrving the Syftem w Frame of 
the Material World. 
- Thefe Confideraphns had a 
principal Share y in inducing Me 
to draw up this Coudeof Ma- 
thematipk for Ygjins Gentle- 

men : Forafmuck as it heme 

appears 



The General Preface. 

Appears to be a Work^ uphithiH 
its onm Ndtnre tends very Much 
to the Promoting of GO Us 
Glory, and confequently to be a 
Work very' proper fir ^Divine. 
^ And as what bos been faid^ 
dos, n?lth Refpe3 to my fcJf, 
carry in it a Juficient Juftifica- 
cion fir my Drawing up this 
Courfe- of Mat hematic ks ; Jo 
mth Refpe^ io Others, it car^ 
ries in it fuch a Motive ta tbd 
Study of \Mathematicks ; as wii 
lecftbe^ gr^atejt Weight with 
Toung Gentlemen, u>ho are of a 
Sober and Religious Difpojition. 
As for ib(fe,' who are not to 
be inftneiie'd by Motives of a 
S^rrtrxkTNatHre, or drawn from 
their Duty to God, confiderd 

either 



The General Preface^; 

either as their common Creator^ 
or fpeciai BenefaBor^ there are 
not wantitig many fenjibk Mo^ 
fives J Qrfuchas maf be ^tmm 
from their tesitiporal ilmerefi^ 
to^encomu^etihem tb the Study 
cf the Mdhematical Sckncef, 
Some oftbefe Mdti't^s- ah ex^ 
preffly taien Natke^df, in the 
jf articular Tr^ucufs to the fede- 
ral Treaties, i^hich '^make up 
this Work : ' Andot-het^s may he 
eafily gathered from rh'e ^'Nature . 
of many Epotmpks contMiid in 
theTreatifes tmnfelv^'p) J^Jhall 
therefore^ in this General Tre. 
factyContemt my>felfwilh tdking 
Notice cfihis GenerahAdvan-- 
tage^ arifing ta a G^leman 
from his.Kmm^ledpe oftheMa:*' 
ibematicks ; Namely; thap He 

\ is 



The General Preface 

if thereby enabled to entertain 
Hinjfelf at any Time, (either 
TvithoHt Door if the Weather 
he fair^ or vnthin Door if it 
be fofd,^ after fuch a Manner ^ 
as fhall either beneficially in* 
ftrud, or innocently divert his 
Mind; and confequently He 
needs never be at a Lofs how 
to pafs away his Time as. he 
ought. That mofi unhappy Cim^ 
iitim^ which has proved the 
fatal Ruin offo 'many Geiitle^ 
men yds to Body as well as Soul, 
as to their Temporal as well as 
Eternal State. 

Jt rem4ihs only to obferve, 
that another general Encourage^ 
mem to Young Centlemcn^^r 
to Study the Mathematicks , and 

that no inconfiderabk One^ is 

the 
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The General Preface. 

the Method obfen/d in drawing 
up thefe Treatifes; wherein are 
feleUed only fitch Elements as 
4re moft wfcFul and cafy to be 
knonm. By rphich Means they 
may attain to a competent Know- 
ledge of the Mathematicks, with 
much lefi Labour ^ and in much 
lefs Time^ in going through this 
CoHtfe 6f Mathematicksy than 
in going thrgttgh Others^ where^ 
in the more, and lefs ufefkl, the 
eajy and difficult Elements are 
contain d ptoinifcuoHfly together. 
Tor what more might be faid 
?i bere^ I refir the Reader to the 
preface to the Aftronomy here^ 
nnto belonging, as being the firfl 
if thefe Treatifes which wa^ 
irarpn ftp and publijh% . 

: Tbc 
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The General 



INTRODUCTION. 



ticksfwA^ X. i"" ^^^ Gredk LiiigUage,' febiji 
/•'-^rf. which it is derivU' denote o#;W 
ply .fa. much as Skknctt' chitfy[\fQ 
he le4irmd or fti^dfcd^ i^^ly3[\b^ 
Reafon of their great ilfe. not omy 
5h the fpeculative^ahd h^oVc ab^lrtij^ 
Parts^ of tearmng, Init a1ft> iti f W^ 
^ice^ oV the vcoira&iioii Gd&ceitts x£ 

lie. + " t ■■'.\\:'\V' . '. ' - s 

2. . Tl^e Obicfi of Mathcmatiieks,, , is 

•/i»fef4e. -Qjj^nttty ; which may, fither be 

»A^.^'* comput^4 ^^ nurpbered, and ^Horj 

it is calFd Multitude ot ^u^bei-y or 

meafur*d, and then M\ is ca^l'd^k^^- 

^itude. • , " ^^^ . 

2 . The Mathematical Science, wh^eh 

|»ure Ma. treats of Niimbcrj is cali'd Ariip' 

fields, metick j and that which treats of 

^- '^' Magnitude ^ is cali'd Geometry. 

(One 
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7h\Q^»er4 IntroJj0iott, 

(One Part -^^Jbereo^ i$ pecuHf riy 
^iVdTrigmomtr)i^i$ tiieatuig f^ 

Attthmetick ^nd Geoffiftry are diftiiw 

g^t(h*<i from ^e other Mathemau* 

jpal Sciences^ by thci^Jame of Puf^ 

hUthfip4tkif i forafmuch 9$ they 
tfi?at oC.ISlHnaber ai;wi .Magnitude^ 

i^ ClJP^d^r d, :jp«r^/y ip , t^lclnfclye$, 
pr, ^^flt,jk^f 4}y ftrpm all phylkgl ftj 
najtutalppera^jpns deBPi3M4fl?g thc«v 



Wff- . . • I *? ^ ' • -• . I y . - i . 

^ r Ths ptijer Mgthcnuaiie?! Sqcn<5^ . ^ 

{i|i^ in .geueral calFd .%^^he ,cot% Mixtvifi(< 
j^KMi Naajc ' of 3^ . j^^emsfick^- $ j£j^' 
jRwafmuch as they treat of Bodi^^ ^'"^' 
l^ef a tnht Coniider^atipn^ 7/2%^ 
partly Mathematical J . and partly 
Pbyl|cal or Natural *; th^t is^ they 
explain Phyiipal Opjcrati^ns by Ma- 
^ethatkal Principles; ^i%* by th^ 
principles, pj" 4rithitgfipk and G?^ 
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The General Intro Ai^ion, 

t, ■ Ttms-Meehanickshf Nfathehi^ti- 

g*- <kl Pririci^les explain the Mdtidh- 

^k«, of Bodies, and the Force of Ma- 

Mumtu chin's* or Engiii' s : Of ticks, by tlie 

»w^"faihe Explain thd Manner 6fVifi6ri 

*''k'- or Sight: 'Ajlrommy'y the fevcral 

Fhiaehometta 'or* Appearances of the 

Gelcftral 60^ : ' Ojrtmology, dl- 

ftinguiflies and ad)u|ls^ the Variety 

«tf Tim^si: -And Didlimg CaJculat^ 

the Diftatict: df the ffour-liiKh}; 

whereby Time is meafur'd. In liftft 

I Manner Geo^'aphy is cfte«i$*d- i Pgrf 

^^ •• ofmixt^MiifhfinatlcfeVj'as* ^djiiftiflg 

. • ^ the <¥ue -Situation ol« Places; '&B. 

by'Mathetnkti^l FfiiidplA'i Ka^i^' 

gatioft^ as thereby ^caktijadng^ M 

^iruaHon <5f the Place wher^ the 

5hip is at Wjr Time^- k'nd the like ; 

Akd IMyy 'Mufiekj, s^s trisating df 

"Sburidi with Rcfpe^i to their vari- 

ous Quafituy or Meafore, that is^. 

Mathematically. Of thefe mixt 

Mathetnaticksy Mechanicks^ Optkjks, 

Aflrcnoffty^ Chronology^ and Dialling^ 

Jire 



, The General IntroduBion. 

are treated _pf_ in tj?]?..C9"rft ^? 
^4fttlle{na»ck9» ~ -Geography I Baye 
treated of in s^ Ttcatife publifli'd 
by it felf many Years ago. The 
othpr two, 't^vigation mdrMnfit^y 
thoiigh reck^'d as Fact of mixt 
Mathematicks, yict, are opt of £b 
gfencral ah'tlfc; an<J CQi(feqw^ 
Jfre omitted i|i'tliis''^nd bthec 
Coiiries pf Matticmatick^* 

. . < ■ - V -'- " .-.v-» "■*. \ 

%v»" ' .i> "♦'♦* '^v •. I* » " -1 ► ! « I , '' -. 

-A \,\ VV. '.' \;'";- 1 -i^^'V '-uvv.-. *' . .. 
vvv.- '" ^ • n • ' ■ ' I' * if 

5f . ' \- ' • • V ■ • • • 1 

V »• . ^ 
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ceed to dtiy other Tarts of the Mathe- 
matickSy than thofe Two^ which havt 
a more immediate Dependence on A- 
Aronomy^ «/«.. Chronology and 
Dialling. But the fame JMotiveSy 

w WiS itidui ' id mn 10 draw wy ihvft 

Treat ifeSy prevailing afterzpards upon 
me to go through a Courfe of Ma- 
thematicks after the fame Manner ; 
4^AkivPks tfecejfariyifjpr me to draw 
Hp a Treatife of Anthmetick^ fo I 
have adapted it to the peculiar Defign 
of the faid Courfe of MathematickSj 
taking Notice only, or chiefly of fuch 
particulars^ as are moji requijite for 

Young Gentlemen to know. 

Such 



Tki^fudpt^^MAPk tffjfe client mifk 
*i^) W Ai^.re^fif^ l<» \ *W (WWW? 

iflihmeHck^ an^ its mm.cmo^^^i 

ttff i«> Latw Arkhpwiticlmw^^W 
firmer fy fim tbt Vfi rf X<mng Stud^ms 

\. It m^ mrf Uktb be ^M<^tter «f 

^tim hmg. nMtji %^^f 'fi"^ ^ * 
MunmriKitf. gme of, .4»A .fi( ^^k 

Diffiimk^ mt> to be mmi btfth^ 

th^As 99k^^fm^le:^^k^4r*¥ W^r 
^(htftg Q€9tkmn j^ cAe f»: ^kk 

v;> (ba) Sbop' 
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•THe Preface. * 

Sh&p'keepers ^ Trades-men^ htt wrr 
necejfary and M90 Pprfonf fif flea* 
tifnl Efiates j I therefore judge it 
tfery pifper to fotnfiuce- them itfthevfi 
great Mifiake in thkfwitt^ fy a late 
Infiance of a Gentleman^ who^ {as I 
heme been accidentally^ • bftt credibly 
ihforM^ •hk'ving "a eonfideraifle f • 
fate fei%d Hfon for teht^ andbeiifg 
dejk'd by hie Friends (ifho were 
much furprrxt^d at thU his Misfor* 
t'itney as not knowing him to be guil- 
ty' of dny Extravagancy) to fell them^ 
hy^iphat MeaHs fi gYetft 4 Misfortunt 
"B^elhim yafffit^d them^ that it war 
priicipally- oa>ifig to Instiot knowing 
how to caft up or k«rp his Ae^ 
tcSmptt. ■'W: bhng u^iUing to Aif- 
ciM t1:fis'hk1gtt6^nte;^ hi hadbeeu 
pydd'io'yMftfcbAcfomp^ 4S others 
ifmt^jt him mtf?»ut examining them^ 
^(sk therein hjtl^^lkfd gJKven them Of- 
pl^iimii^ fo i^ift hpiewt^ of his 
IBJtahi ' Sfo^^t^ thU Infiance is'-a 
fii^im 'frwf JtHd fi^a^Pgy that it 
^ riot'i^okgfy'jo/a^fy to \a^ 
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• The Preface. 

(^arf not to run put his Edate hiqi- 
iclf il^j any extravag4nt WayofUki^ 
ingy unless he knows aljo bow to 
take Carey and aBuaUy dt^s take Care^ 
hj Cafipig ftp and Kfepipg^ or nt lei^ 
Examining his- Accompts^ that his 
Eftate do's not run fjrpqti hio}^ 
tbr^itgh the Knawry of others -^ and 
confiqufntly^ that . no Gentleman ought 
to think Arithoictick hehw Him. 
that do's not think 'an Eftate helotv 

* i« .... 






« » 



.-TTt 



^« . 



r-rr 






r .' 



. », 






• ^ 



.*? 



-I 









I • 



,T H e 



{ < 



-5 •' ' 



> • t 



^ 



, J 



.\. ; 



CTISTTENXa 

GH'A'K' I. 0/ Notation, ortUArt 
o/exijreflihgNwJ^J^J^ ijf #/&«> right 
^ €%aMAen;vnr</ «f<4l»a4iog M«m if- 

C,U A ?r /Ih 01 Compatation* W /i6^ 
foiir primary OperatioDS of Aritbm^ 
tick in genertl. " t5 

CHAP. IIL Of Addition </. Inte- 
gers. 1 9 

CHAP. IV. Of Subftraaion of Inte- 
gers. S4 

CHAP. V. Of the Multiplication <f 
Integers* 5 3 

C H A p. VI. Of /^<r Divifion of^xstc- 
gers. 45 

CHAP. vn. Of the iVddition, Sab- 
ftradion, Maltiplicatioil, dnd Divifion, 
of Decimal Md Sexagefimal Fraftions. 

. . , . . 54 

C H'A P. VHL Of the Addition. Sub- 

flradion, Multiplication, and Divifion, 

of Vulgar or Commcm Fradions. 6$ 

GHAP. 



The Contents. 
CH A P. IX.' Of AfeebfsKifA^^il^n, 

vifion. ^6 

C>HA P. X. ^ UdtoWonr -> ««. r fib 

.>T-5 .' r*" /m .'J'I .' < fr:"h* »b-\-0 t'.'ff t . .t ^ 
*.-:/» "/ '. s^ ... »''» '-•Krth* .itrr"A rrnoi' ,V i: .tfi .f 

'^•»-ft' . . /^ •«'' ^f^rlw :•. vr ,V yf-rnmu*^ 5i.> ; ■ i.» 

*• • • : •» "' : ,!• '.H r oj :•> ^ -.1 A 

.;•»-'' .o '• ' • 'i 'u , r ^ '^r^ • :"'•'• ']■*, .••i.'J i'i 

«*»r ' 1*1 ''* ••! » A*.'.'* .» «••» 

»* ^ • - • 1 . » •;,•" '•»'** *,r f« ,^| ' .V. .♦ 



n1 



r « 






•< 



;^ - 



» « 



l^qOlCS written ty tjfic Aev^tend Dr. If^db^ 
And J^rinjed . for Jm^s Knaptm^ at* the' 
CrtmiinSu Piittfs Church- Yard. 



J\[ Ucterfrom Muufkt HP t^teChurch df £^/4«/«^ ' 
jt\ to\ji.piflbiuini Pftrifhkniec at tiitr PRsbyiediir \ 
PcriVrafioii, ^uidl^K U^t from the fiiric to Mr. ^ 
/^Ifer DMr/d^ 4 bmekhg :rei[tlirrr 0€. >r« 9ii\ A 
,Oiie Copy of t Later, written by Mr. (Ifir/e/ f^ Qr« 
* WrKr, (ogecher f icjijtheJDoftor'i Apfwer^^pr.jy. SbiM v 
TeJ^imotiH^ i)f ine inoft emhieftr kficlffhA>\KakxtH ; it 
ilfp ^ foriign Reformed Chuc«iic< tii -Pirhics cth- 
certineib^ lawftibi^fs of the |litc« and CecernqQie^ oF the x 
ChiifcQ ^( J^^yii, and the Uobmrfofneft of l^piracihg 
ffoiteic^ |i^i 4 if^ EyiminiriOQ « tiie Reoi^kl on hk Let* 

ST (^ Mr. Fiter Dmfiegf, Pare I. pr. ^i& A letter to the 
emarl^er in tdeijpnce to his Kemarb oq tht Do6iptt 
\ Xeccef 4^ a pii&feKin^ PariAiioiier, pr. q i/. Tbefei a« * 

^ pioft the Validity of Presbyteriaa Ordinacie9| ifrfamcd 

tiqc to hold dood. Numb. i. pr. td. Thefes, ffe^ 
No. a. pr. } d. Thefes, No. a. pr. ^ J. Thefes, No< 
4. pr. 2 d. Some Aninudi^eimas on Mr. Bgr^ef^ an* 
iwer to t)r. WiUii Letter to a DifTenting Parifhoner, pr^ 
t d. The Invalidity of Pres^terian Ordination proved 
from the Presbyterians own Do^ine of the two-foM Or-* 
der ^ or a Summary View of what has paffed in Contro^ 
verfy^ between Dr. Wells and Mr. Pierce cooceroing the 
Invalidity of Presbvterian Ordinationi P^. .i^_ An^fl- 
ivver to Pierced Pomcript^ pr. •ne Peiw;. ' * ""^ " 

A Letter to a Friend, concerning the great Sin of 
taking God*s Nam^ in vain. Whereto are added, one 
or two Remarks concerning vain or commoo Swearings 
price id. 

The Duty of being Grieved for the Sins of Others. 

Briefly fee tonh in a Sermon preached in ^ Marihft 

N Church in Lekefter^ A^il the adth, i^to. At the 

Vifiation of the Reverend the Arch-deacon of Leicefter^ 

fr. p d. 

' An Htftdrlcd<jeographyof the New TcftaffidR : fa 
two Pares, price 6 x. Tbe Secwd Edithn, 

An Hifiorical Geography of the Old Teftameot: is 
Three Volumes. Pr: 5/. each Volume. 

The Young GentlemanS Aflronoroy, Chronolog^t 
and Dialling, Containing fuch Elements of the fatd 
Arts or Sciences, as are mod uftful and eafy to be 
known, pr. 4f» 

THE 
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Young Gentletriiin's 

ARiTHMETiCK, 

BO t H 

Common md AlgebrdicaL 

I T 

CHAP. I: J^^ 

Vf Notation^ <»• the Art cf ExpreC- ' 
jfing tfumhers' By their right Cha- . 
iraftersj, aM of Reading them ih 
tight^ when fo exfreffed^ 

RITHMETICK, like the r.^ 
Names 6f the other liberal Arts Ariihmei 
or Sciences, is o£ Greek Origi-"^''' "'*"*' 
nal, and imports, in that Lan- 
giiagift, ds inubfi ais de Art of tight Nunf " , 

vrtng. 

Right Nutebrinj confifts, either in De- a. ' 
toting (or Expreffirig) Nnmbers by their'*'^'"-, ' 
right Gharaa^s, which is c^^t^m^i'ZKl 




3 The TouHg Gentleman s 

t^^ on, and comprehends under it the Art of 

ttrion^;? Reading Numbers aright, (forafmoch as 

compuM- he that can denote Numbers aright, can 

^^"* read them aright^ when fo denoted 5) or 

in Computing aright by Adding Numbers 

together, or Subftrading them one from 

the other, and the l%e; which may 

therefore be called CompntAtion. 

^^ Notation is either . Literal or FigH^ 

4. ' Literal NotaticMi Is fo called, bc^ 
Literal ATo- caufe it expreffcs .Numbers by Ltt^ 

what. '^^^* 

5. It was formerly, if not ftill, made ufe 
ittcrd • of by Tneflf o^ the eatlern Nations, as the 
nfefl^tbe^^^^^^ or jfw/, Chaldeans^ Syrians, J- 
caftcrn rahiahs^ Perfians^ &c. who all exprcfled 
mtkns. jjjgj^ Numbers by the Letters of their re- 

ifpeQ^iye Alphabets, 

6. The Greeh drd likewife exprefs Num- 
offbe N4'hcrs by the feveral Letters of their Al- 

Scrcls-P^^^f- They had alfo another Way of 
'cxprefling Numbers by the initial capital 
Letters of fome of their NumCTal Words 5 

as n uim Five, A a4m Ten, n Ykt^if^ ^n 
Hundred^ KXifuua ThoHf4nd^ MMitear tern 
Tbeufand. 

f. From this hH: Method of expr^ag 
SJito/*" Numbers ufcd by the Greeh, the Latins 
%€hiL%, iQ 9H Probability deduced their Notation 
^^mm%.hj thciMtial capital Letters of fonae of 

iheic sutaenit Words, aad otiier Cha- 

rafters 
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la&eri made from tljfe feid Capitik^; Wz;, 

V iwe, X Fwr, L i^^^j', C an. Hmtdrediy 
"O five HtmdreA^ iA.\d Tkatefiml, 

Aman^ the Ldf iris as well as Greeks, :$. .. 
-thoChkeader I, denofies^m;; it being (^^ytjtbehM: 
liataral, and therefore., tifaal even for tlre^^^y^JJ: 
moft ftliterate Pei-fons, Co denbte one Mdfoufel 
finglc Thihg, I^jr one llingte Strefce or JJ^g '*« 

M, Ai tteinig the inhml (bf fift jLetter) . 94 
of ^'iif!»; ir the £iiM^ Qharadxr for nM, wby 
ThouftmL And rt^hereate the old Vl^y of '^'^ 
writing this letter was tliQS CI^* (fdr»/^i«io^ 
Rrhidi our Printers itow a^da^^s ofe CO, jH'i** 
or do,) hence Half the fiid Letter, D, 5„SdS. 
came to be ufed by the Latku for Half k 
Thottfdttd^ or /r«e ihrndred. And becanfe 
this fainei half Letter refembles a D, or 
the Letter I with ' a C tnrned the wron^ 
Way 5 hence Scribes and Printers have 
ttfed the faid D or 13 (inftead of the tai 
half f>) to /ienote /foe Hundnd^ 
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(*) One fingle Stroke or Line being tlie iiatui;il and 
IMft dmplc Charafter of one fingle Thing, there was no 
Occafion for the Qretl^s or Latins to make ufe 06 tlie ini- _ 
cial capital Letter of their numeral Word for i^/ie. AnA 
'tis evident, the hitins did not. As for the C?ri*t'. ie.H 
conimciaJy ((hought, that they took I for to denote &n^% as 
being the Initial of lo^, which figpifies One in their lan- 

Suige 5 btit it feems much more nac&ral to llijpofti :th«t 
c Word Us was ufed by them to fignify On^, bccaufe J 
U the natural Mark for One 5 and that Iq$ was made from 
fc not I taken from I»f. . ' ' 
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;| The Tmmg Gentleman s 

1 0. In Tike mannef C, being the Initial o/ 
crwfar. Ctntftm^ denotes in Latin aa Hundreds 
^&Sr ^^^ whereas the (aid Letter was anciontl)r 
•foMBviXk-wrk thus, C, hence Half 6f it,ws. £., was 
i^fJVjf^trfed to denote among the Littint Half an 

^ ^'Hundred or Fiftj : Which half Letter 
rcfembHng a Capital L, Printers fcrople 
not k> ufe the Letter L, inftead thereof 
to denote Fifty. 

1 1 . Accordkig to the fanrc Method it feems^ 
-Xi why very probable, that D, as being the Ini» 
^i^^^ti2L\oi Dtiem, did at firft denote among 
4tf Ten, the Jiktins^Ten ^/aad. Half of the faia 
Fv/'^ Letter D, piz. u, ^ did thence denote half 

' Ten or tflz/r. Which; fiid half Letter re- 

fembling fomewhat? a V, therefore Prin* 
ters (and Sc?ribes)Lhatye hot fcrapled to put 
the Letter V (inftead of the Lettrr D 
halved) fdr Fim: And forafoiuch 3« the 
whole L6ttcr D came (as has beenpbfer- 
-Ved,«&flf. ^.) to be ufed for five Hun^ 
dred ; therefore, tbc*:e has bee» ajiothet 
Charafter found out for Te», viz, two 
half D^s Joined with their Bottoms toge- 
ther, or two V*s joined at the Points or 
narrow Ends together, and fo refembling 
aa X, hence ufed to denote twfce Five 
or Ten. 
i!j. Thus ranch for the Original of the 
of the Roman or Latin Notation to a Thoufand, 
chSrs As for the Millenary Charafters, where- 
•jfrAfU- by they' expreffed Numbers above a 
Si°^- . - . Thoufand, 
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^hoirfanri, they yi^ete. deduced from Khfc I 
Letter 'CD> as is fiiewQ^ in the foHowuig; 
TaWc; 
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I One. • •: ; . : • ?^f^^^"'' 

' riw«^ ■ , ..,.••■.• tins. 

X Ten. 

t Fifty. 

C an Hundred. 
P or Id or b five Handred. 
M or CI3 or cl3 a Thouland. • 
I3D five Thoofiuid. 
CCID3 ten Thoufand. 
1030 fifty Thoufand, 
CCCDDD ati hundred Thouraod, 
IDD:)D five hundred Thoufand, 

eCCqoobO a Millioij. 

■ , V 

By thefe Charafters varioqfly P^^^^^J^'i^ 
together or repeated, the Laths wercaonfw.^ 
wont tccxprefs their Numbers. Where ^^««« *** 
it is to be obferved, that ^ J^lJ.^^ 

T. Charafters of greater Value, are re- 15. 
gqlarly and generally placed before Cha^ ^^V^^-^*^ 
rafters of lefs Value. Thus VI deflQtes '" ^*' '■^' 
Six, XI Eleven, LX Sixty, CX an Hun^ 
dred and Ten, MDCCXII (the prefent 
Year of Chrift) one Thoufand feven Hun- 
dred and Tmhe^ 

2. I and X are fometimes placed be i5. 
fore Charaft^rs of greater Value, namely, ^*>r^^^^ 

B 3 I before'" '*' ^ 
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I befdK V or X« and X befiore L or C ^^ 
ia whicti Cafe, (f ) the Value of I ancf 
X is to be fubftrafted from the Value of 
the following Charader. As IV l^awr^ 
XlLMm, %LF0rt^ XCNuietj. \ 

t7* 9* V and % are never repeated^ anc) 
^^f!ttf ^^°e of the other Charaders above four 
^ ^' Times. Thus IIII Cor IV) Faui, but V 
J%f; XXXTAir/^,butXLF^/;5 LXXX 
iS^i^/, but XC Nwetf 5 CCCC four Hun^ 
dred\ but D five Hundred. And thut 
much for the Rpmdm or Latim Notatiod 
of Numbers. - r 

1 8* In reference to literal Notation, it raw 
cftheAi- mains now only to obferve, that there it 
SS^y another numeral Ufe of Letters, namely; 
Zetters. AlgebrdicAli^ according to which ^ny Let- 
ter is put to denote jainy Number. Con^ 
cerning which, fee more C^rfj^. 9. ^ 
v$, ' Proceed we here ^ to fig^tal Notation^ 
^l^^ox^ the Way ol exprefling Number J by 
J^JJJJJ JFigures 5 wherebf are underftood the 
; , Cnarafters commonly mide ufe of to 
: denote Numbers among us, land are thefe 
. ^ Nine, viz». I One; 2 Two; 3 Three^ i. 
Four^ 5 Five^ 6 Sij(^ 7 Stven^ 8 Eigbi^ 
. 51 Nine. '' • \ '■'■ ^ .* .'■ ; 



(t) Some ufe IIX inftead of YIII to denote £%i^, aai 
XXCiiifteadofl.XXXcQdeaoce£i^i!r^, &c. ^^ 
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Ib order to perceive, whereiij lies the 20. 
great Difference bfetveea literal and figu- ^^^rr 
ml Notation, it is io be known, that in^onpjhrf 
all Numbers (confidered .even in them- ^wo^^^'^^. 
felves, and without 9vij Refpea to the ^^^^f^eTni 
Things numbered) are diftinguiChable two Numeral'. 
Parts. Whereof one may be called the ^^^^• 
Am^miu4tfve Part, as being that which 
teils us, what the oumeral Qnantity is 
which is numbered, whether Units, , or 
Tens, or Hundreds, i^c The other majr 
he called the nnmerdtive Part, as telling 
himf Iff any Units, or Tens, or Hundreds, 
(^►) are denoted. Thqs in the Num- . 
oer teftThnfandj Thoufand is the Denor 
mkiative. Ten is the numerative Part 5 
hi tw^ty (i e. two Tims) Tens is th« De* 
Homiiiatiye, Two the Numerative 5 ai^d 
fo in the leaft Number of all, piz,. one , 

(i. e. fm TJnit) Unit is the denominative 
Part, ^ Om the Numerative. 

This being premifed, the great Diffe- 2 1. 
fence between literal and figural Notation I*t^''^''* 
jconfifts in this, that numeral Letters ^rtbet^llT^ 
rejh'diifed dk^d/s to denote one and the ^^^^'^'i' -^^^ 
'fame, h^^h dewji^indtiye 2Lxy^ nuni^rafwell^l^^^ 
Part of the Number, which they ejjcprefsj whercm 
vrhereas numeral Figures are reflrained^^ ^^^^' 
4lTi»djs to denote only the fame numerative 
l^arr, and vary as to the denominative 
Part, according to the various Places 
frherein th(?y ftand. For Inftance : The 
> B 4 Lettei 
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Letter V always denotes five Units, where- 
as the I'igure $ denotes five IJnits, 6t 
Tens, or Hundreds, Qc^c.) according tci 
the Place wherein it ftands 5 as 555 de^ 
notQS five Hundred fifij'fivet. 
92, Hence arifes the more expedite Manner 
FiguraL of expreflSng Numbers by FigCires, thaii 
SJifcxV^y Letters. For Inttance : The prefent 
ditc than Year of our Lord requires feven Letters 
ijtcrai. j^ cxprefs it, viz. MDCCXII 5 whcreai 
it may be exprefled only by tjiefe four fP 
gures 17 1 2s And in expreipng Come other 
Numbers, there is a much greater Piffe-^ 
fence 5 as for Example, MOCCLXXVU 
1777,'MDCCGLXXXVIII 1888. '^ -. 
25. Now Figures thus (always retaining 
Ih^^^^the^^^y their numerative Va)ue» but) change 
^Wo/ing their denominative Value, according 
figurai No- to the Place or Rank wherein they (bnd; 
lacion. , ^^^^^ jj^^ whole Art of figurai Notations 

IS comprehended in the following Ta: 

Trillions. Billions. Millions. Units. 
Thds. Units. Thds. Uaics. Th2s. Units. . TIhIs. Units. . 

' &C. 2 '2 2, 2 2 2. 222, 2 2 2. 2 2 2, 2 2 2. 2 2 2, 9 2 2, 

> HTU,HTU.HTU,HTU.HTU,HTU.HTU,HTU. 

(24. In the fore- going Table are thcfe Par* 

We^PUccs ticulars obfervable; 

ho^m-^ i 1. That numeral Places are reckoned 

Ironed, from the Right-hand, and fo contrary to 

the Order wherdn the Figures are read. 
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JBo tihat as tliere are in all twenty4ovat 
Places in the Number exprefl: in the Ta- 
Ible, fo the Figure a, that is oatmoft ta 
the Right-hai]^, is to be efteemed the 
jfirft as to Notation ^ and the Figure 2^ 
that is outmoft to the Left-hand^ is to be 
efteeihed the lafi: Figure in the whole 
Mombef. 

2. To every three Figures are orderly a 5; 
rciieated the Dcfiominations of Zi, T, H, ^wy 
1 e. Vmits, Tens, Hundreds. Thus eve- fj^ S* 
ky ^71 denote /w Hundred , tv^entj (i. e,4«r^««- 
two tens), two (i. e. two Vnits.) Hence jfjj^f* 
it tomes to pafs, that whofoever can read gQiOiedu 
three Figures together, may with a little 
more Inftruftion be (||) quickly able to 
read any Number, of how many Figures 
foever it cbnfifts. For the Number is to 
be read^ as diftinguifhed into fo many 
three Figures; beginning from the Kight- 
hatld as in the Table. 

• 5. To every three Figures from the atf. 
Righthand, the Names, Vnits and Tbou^^f^ 
fsn^, are alternately applied. And to ^2^2^/ 
tvcry fix Figures from the Right-hand, J*^.^ 
a new general Name is givea As to the^^j,^ 
firft fix Figures the general Name of U- Periods^ 



(II) It can be experimeacariy faid, that fetehil Touti| 
Cendemea have (by the Method here explained) been 
eaught in a very few Minutes Time, to read Suras of 20, 
Ho, do, ^c. Figures. . . , 

.1 ^ • ^ ffl/jf 
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fitti ii ^ven, to the fecond fix Pignref 
the genefal Nfiaie of MtBhns, to tha 
third fix figures the general Name of 
BfSioHft to the fparth fix Figures the 
general Name of Trittwu^ ^c. Heoos 
every fix Figures, reckoning from the 
Rjght'hand, \ called a Period ^ and eve- 
ry Period is diftinguiCbed into two half 
JPerioda. Now by a Bi^ion is meant, ia, 
^ ibort, wh$t is oUierwife called 4 MiiKm 
ff Miffttmr J and by a TfiUhn, is meant 
W MiBum «f MsSfMu of MiUfOMs. ^nd 
the lijte is to be uiiderftood of S^ddriSf' 

ff*** ii^>ifiUffitt4t Sextiilhttt^ &C. 

97. 4. Though the Name Vfiiiis regular* 

J^i^ly to be uoderftood, a^ applied to every 

^(^iSfhi^f Period alternately, and alio to the 

#»■«««• iivhole firH Period j yet *t^ not u^l to 

^^ fnmomitt the fame in reading Numbers. 

tfmn- Thus the firft three Figures aaa are ufu* 

^' ally read thus, two Hfuu^i^ imtHyivfo^ 

without adding %)mt* of ZhtUs, And in 

liiEe MaAner, the tfakd three Figures, 

992, are ofually read thus, taw Hntidre4 

pfprntptmo (not TJmUs of Millhus^ bu^ 

^ply) MillMns. 

'«8. By the fqre-going Qbfervattons duly 

^^oi "PP^h^O^cd, it will be eafy to read the 

fttwriew Number confifting of twenty-four Fi- 

«r Rules gures, and contained in the Tabls of R- 

^'g.gural Notation. {SeS. 23 5) namely, by 

ia$m. ii. Erfl; dividing the faid Number into its 

-'•'•. " •■ •• Verlodt 



4nthmttich l^Jfe 

P^rf/ by fall Stops, and then into H»gfc^^ 
htAi feriads by Gomma's. as above in the »ipfc. ^ 
reffieaive Table 5 and then pronouncing 
eac^ three Figures diftinaiy with their 
proper Denominations, thus ? 
* Two Hundred T wtnty-two Thouftna, 
two Hundred Twenty-two, Trillions. 
' Two Hundred Twenty two Thoufand, 
two Hundred Twenty- two. Billions. 
' Two Hundred Twenty-two Thoufand^ 
two Ifundred Twenty two, Millions. 
' Two Hundred T wenty two Thoufead, 

tw<!> Hundred Twenty two, (Units.) 

' In like iBanner» the following Numbcf ^39.^ 

pf twenty Figures, w». ^ ^ ,j,aS^^. 
' 97.546,83a.i;7a,^45'^3«»674, M to be£»«nJe,: 

re^d thus : 

f ' Nioety-feven, TrilUooSj 

Five Hundred Forty fisc Thoufand, 
eight Hundred Thirty two, BHliont. 
■ Oiie Hundred Seventy-two Thoufand » 
nine Hundred Forty five. Millions. ' 
'■■' Six Hundred Thirty-one ThoJufandi 
tight hundred Seventy-four (Units.) ' 
Wh^e it is to he oWerved, that, as tii 
this, fo in other Numbers, it frequently 
happens, that the laft Period (or half 
Period) is often not compleat. .' 

' From what has been faid concerning 30. 
ligural Notation, it evidently appeaWif/2;5' 
that as the numerative Values of the nta^phcn, 
Figures are known by their Shape, vu^ 
i r. .-. ; <;."■, I OmJ 
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« P«, a Tw, 3 Ti5w, (6cc.) fo their 
jdenominative Values depend upon their 
Places, and are therefore variable. Thus 
in the Number expreifed in the Table, 
(fet down in Sei$. 23.) the Figure 2 in 
the firft Place denotes two Vnits^ in the 
fecond t^lace two Tens^ in the third 
Place two^ Hundreds^ in the fourth Place 
two Tbonfands^ 8^c. Hence it appears, 
that in order to denote juft two Tens or 
Twenty, without any Units 5 it is necef- 
fary to flbew fdme how or other, that the 
Figure 2 ftands not in the firft Place, but 
in the fecond Place. And to this End 
ferves (what is called) a (*) C^pker | 
namely^ to fill up fuch antecedaneous 
Places, as are vacant of fignificant Fi-* 
gores, and thereby to fhew the refpeftive 
Places of the fignificant Figures. Thus 2 
(put by it felf, and fo underftood to be 
in the firft Place) denotes two Vvits ; 
but 20 (i. e. 2 with a Cypher afpsre it, 
whereby is ffaewn, that the faid.2 ftands 
in the fecond Place) denotes two Tetts Or 
Tmittji. In like manner, 200 denotes 
two Hundreds^ and 2,000 two Tbon- 



t^m 



(*) Hence it is mod probably derived from an Arahk^ 
Word, dbnoting a Vacancy. Ic is by Way of Diftinftion 
termed by fomc the infigntficant Figure, as (Ignifying no 
Namberu felf 5 the other Nine being termed figmficanf 
FigUfCJt ^ 

fands 5 
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fdffds 5 and 2.000,000 two Miffhfts^ &d 
But one or mote Cyphers fet after ($. e. 
on the Left^'hand of) a fignificant Figure, 
do not protnofe (or increafe) the deno- 
minative Value of the faid Figure, bc- 
caufe they do not proiftibte the faid Fi- 
gure into an higher Place, but it W\\ 
Gontitiuei in the fame Place with refpeft 
to Notation, as it did afore the Cyphers 
were adjoined thereto. Thus 03, and 
002, and C002, and 0000002, (<^0 
does each denote no more than 3, W&. ^ 
J:wo Units. 

* As what has been faid concerning figu- ^n 
Tal Notation, if ri^tly apprehended, is of dcno- 
abundantly fufficient to teach any one of JjlJJ^ 
a competent Capacity, how toir^^^ any Figures 
Number propofed, and already expreffed ^y ^'^ 
by Figures 5 fo is it in like manner abiin- /e^,*^**^ 
dantly fufficient to teach, how to exprefi 
by Figures any Number propofed, For In- 
ftance : Suppofe it be required to exprefs 
tmntytwo Miilions. From what hz% been 
faid; it i^ known, that the Figures 22 
^Viott Twenty^tw. And, becaufe tvptn- 
tytwa MiBions is a (horter Way of fpeak* 
mg (as has been obferved, StS. 27.) for 
twenty two Units of Millions ; and by the 
Table. of. figural Notation, (SeS. 23) it 
'is known, that Millions is the general 
Name of the fecond Period, and Units 
of Millions the Name of the firft half 

Period 
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t^eriod of the faid fecond Period 5 hence 
it is known alfp, that 32 muft ftand in 
the two ^rft Places of the fecond Period, 
I. e. in the 7th and 6ch Places from the 
^^nnit^, and confequently muft have 
fis Cyphers fet before it, (namely, to 6II 
up all the fix Places of the firft Period, 
which in this Number is void of figni^ 
cant Figures,) to make it denote twentf' 
fwo Mllumf $ which is therefore denoted 
thus, 2i 600000. 

33* .. And thus much for Notation (Literal 
5gf*"'as wellas Figural) of Jmtegen or v$oie 
jimbfrst Numbeirs. Where it is to be obferved, 
^^^' that Numbers are fo called, when thci 
^7 Things number'd are confider'd as fo m^^ 
ny vmAe Things $ whereas (hould the 
fame Things be c<Mifider'd as Fragments 
or Parts of any Thing elfe, then the 
Number is call'd a Fr0ioH, For Exam- 
ple : Toi Shillings confider'd by them- 
felves, or as fo many whole Shillings, is 
efteem'd a whole Number $ but t^ SIhI- 
lings confider'd as ten Twentieths, or the 
Half of A Potind. is eOsrai'd a Fraaioo. 
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Arithmetic]^, 

C H A P. tt 

Of Computation, a'nd the four PrI- 
mary Operations cf Arithmetpik 
in gernraL 

PRocced we noi* to the fecondafid tl 
ttrtich larger Part of ArithmiiiciJ^^^^ 
called Compumion. To compute then, ot^a Ac^ 
(j3ts it is commonly called) to cdfi At- c^m:^ ^ 
tount^ is to find a Number foug^^ ha- - — 
viiig two or more Numbers given. 

And this is done, either fiijgly by Ad- ttJ 
ding together the Numbers given, or ^J^I^I^' 
Sufa^rading one from the other, or hy gi^fl^ 
Multiplying or Dividing one by the o-^»<»f'*fe 
ther 5 or elfe, laftfy, by» fomc two orJJSJJSJJ 
more of thefe Operations jointl^y. Hence^^ cpob 
this fecond Parr of Arithmetlck is diftin-g^J/^ 
guifltable into fmple or p^imjstry Operari- ly. 
ons, and compound (viz. of the Skople^ 
two or more) or fecond ary Operations* 

The fimple or primary Operations are ?• 
Foirr, viz. Addition, Subfir^ion, ^lflti'l%%';Z 
plication^ and Dim f on. ^ns Four. 

In like manner, the fecoi«iary Optera- 4* 
tions are reducible to Four in general,^ -''^^^ 
viz. RednSfon,- ftrch its telate-to ProfoT" rations, 
tioH, Evolution, otExtra&ingtb^ Roais oi^'^/^l^ 
fmm^ ana JiquAtHm^ Fouri»|«w 



;'i5 The Tonng Cenikmans 

$« As It has been obferved, (^^^« '« 
Jfc^ SeS. i a.) that figural Notation is mucH 
JiSS? (horter and quicker than Literal 5 fo it is 
CftrM^hns.bhvii^i to conceive from thence, that 
XfSilt'on^ figural Computation is much more eafy 
^mrtft-^ than Literal : Infomuch, that though U- 
g^* teral Notation is ftill ufed in Tome Cafeai^ 
JS^^ yet literal Computation is quite laid 
farai^ ^afide^ excepting only as fo its Algtbralcki 
%^^^ Vie. For this Reafon it will be needful 
^;; to fpeak.of the |:pmary and. ^teg^ 

Operations oi Arithmijtivk^ only-m^ refe- 
rence to Figurdl and AlgehaicMl CofkfuU^ 
fion. 

<. ' To begin then with the four primary 
'<f ^ Operations, with reference (*) to figural 
J^S^JComputation. Each of the faid Opera- 
te /Snr tions is exprcffed in ftiort by a certain 
;gjg,; Character. Thus 4- is the Sign of AdS- 

•Kt* tiony — 6f Subflractian^ ^^ of MultiplicdfV- 
ton^ and .)(• or -r (. t)f Dlvijion. T6 
, which add = the Sign of Equalit/. 
, Hence, 

♦ 

a4-4 = ^ / 1 ^^\ Two adc(fd to Four, is equal to Shr^ 

^5— 4ZZ 2}. %'^ J 6 vihcn 4 IS fubfl. from ity is equ* tob. 

.;;,.. . 4Ji2z=8Ag ^\Fout mult'iplieU by TjHto/xs equal to ^. 

. \ ft)S(4 w 1(4 V o «« / Eight divided by Two, is equal to 4. 



(*) What is here faid, docs in good Meafurc relate 
alfo to Ak^r^a'fcal Computation, as is uiewD Ck^f. 9* 

Having 



. ArithikeficA. . I7 

•Havinf fcewn the Charaders or Sifds^ 7. 
ikrhertby each of the four priimry dp€n<3?^»^r^ , 
rations is denoted iw (hort, I proceed J Jj/J^J" 
novirto lay doven fuch Rules, as f elate/our fri- 
in ^cberal to the four primarvy Opeta-'l^^l^^' 
tionr. • ■•■ .' • •',••• ■' *. ' 

. Numbers of the &me (whether (f ) ia- ^* 
trinfecal or extrinfecal) Denomination ^i'^ '^ 
muff lie placed dircdly One uhder ano- ' ' 
ther 5 as Uhifs under Units, Tens undec 
Tens, ^c. Paunds under Pounds, Shil^ 
lings ^nder Shillings,' Pence. under Pfehce; 
fc^^r. Yards under Yards* Feet under feet, 
inches under Inches. Years under Y^ar^« 
Days under Day $, Hours under Hours, 

The particular Sam bf any Penonflna- ^ 9. 
tibhjs dlwgys to be refolded into as fna-^^^^*« 
tiy following or higher Denoittifi&tions, *''' 
«s.pajriije. Thus H Units are to be re- 
foliredi«irfto tv^o Tens and. four Units, 
and each Figure to be fet in its proper 
Place, according, xa. Rule the.xflv viz. 4 
pnder Units oj; |n thefirft Place, 2 under 
1teV.'9r! In ihe. TeconcJ Place. In like 
«inner, :. jjr Farthings are to be refolded . 



iti m 



(t) By intrti^fcal or internal benomtdaciohs ^ ari*^ 
flieaoc mh^*«i|s belong to Numbers coDfidereiL in chem- 
Ywcsi tfViuPs^ Tens, Mnndredsy &c. By extrinfecal or 
fx^'^rnal Dcnoniinacions, arc meant fuCh ai belong to 
tiit THiilp nuibcrcd, as Founds^ Shittrngs^ Ftnce^ 8£f * 

C into 



tp The ToHHtg Gemk^an^ 

[: vrtftiT ;«liaiteg, i Ponce, ami > tar-- 
t^tngs-^vaiid the Figure i fo be placed 
imder JhllHn$s« a hadei Pence, and 9 
usdec Farthiiigf. . 

Rule ttt gf^ begin at the Right-hand Figures^ and 
•' ' go on , to the Left -: JXviJUm ooi the con- 
trary. . 
II. The (ID beft Ptooi of Jddith» is by 

Mefbt Sitifiraetiotf, of MnttifUcMtioif by Dkifi* 
«vtt, and on .the contoirx, SuBS^actkn S' 
]M)[ pfOHtd hfMditim^ tod iXmfioti by' 
^ItipUciHiofi. ' For what Addition and 
MdtifHcitiiM join togetfaCTi: jSW^f4<ti«t 
;iiid iJD/co}^ dis^n again; ■ : for E^am*' 
^ pie: Becaufe 3+4=7, therefore 7— 4== g^ 
Qr,.^-5«^. . A&d itn like hnmner^ bc- 
cattfe .3«9?Fd, therefcNTt 2)6(3, <* 3)^(*' 
And ima mcieh. for- what related 10 the 
lour pnwmy QpCCatioos in general, pro^ 
ceed'.WQJiavKr to fpetik of each Jn>Parti^ 

• I • . . . • . • , * . ^, 



• ■« 



(J) Pty "thtrc ?fC other Sorb ot Proof i aroong^whic^ 
the mort: u&ai is by ^iftm^ aviniy % bP iwliifch I (hilt 

to the icYtm Opcracioiis. 
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Aritbiftetifk, ' t^ 

id HA P. Iff. 

Of Addition (f Integew, 






A Dd^fM gathers the fereral Nam- i. 
bqrt given iiito one ^hmt, all along AJ<iJnonJ 
following the gbneral Rules laid down * 
in the f^e-goirig Chapter. 

; EXAMPLE F. 
Of Numiert tf of^<9 (exfernal) Denomnif 



\ 




1134567^^1' f^'J'i 



The Sam 10992331899 
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EXA?5!>Lfe rti 

thm, . .;j {£':?•.', ' • 

24670578 - 
426-0^871 "^ 
•2405050 
• *^432« '^ 
' lo^7&9i 

, 70^l600^>,. ^,,5> 

■■■ !■ I MM 

-~ The Sum 8^681972 

C 2 EX- 
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E^CAMPLE'UI, 

ngtiMs/ yiz, of Money. 



» 9 

•i 
t 



'•••♦* i' » C • 



^ "• /. ' ' *. d. f. 

9231 •' 19 • It • A 

o6c6^. Id • 10^ • 2' 

, .561 . 13 . II « I 

^ * 460 , CO • ed .0 

wCl J t29 . 18 . 06 • * 

600 . 09 . 07 . o 



J «. 
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the Sum 135^6 j. 6? .04 .3 
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E3C AMPLE IV, 

. i 1 Ij . » II-'.... 

tffMeafure. 

T*rds.. J^esf, Inch. 

94, » a^ . . 3 
165 ^.i^i' '.9 

700 .,-9 - ♦ " 
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The Sum 9^0' V'l'. a 
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' EXAJilPLE V,' ■ • 

OfNumhcrs <>f feVerail Denomukiioirs^y^Zf 
'tff time. ' ' . ■ 

. Tears. , P4/J? ff^JV^* . Mim 

T^eSufl^i97 ;(*>i&7 . u"^^ 12. 






Thebeft or farcft Way bf prclviag, a. 
whether any of the foi^-going Exahiples ^ '*f 
lie lightly done, is (According to thfc 4th a^I 
-general Rule) by ^«^j2rtf£F«W, as'fhdlVbbArinfB^ 

ffiewnina<^ 4.. And this Procjfi ii^-JSi, 
niverfal^ holding Oood in tefpfdEt f6m^^[ 
Nimibers of fevejral (externsiTJ'Di^ail- ^•»*' 
nationjr, as well as of One. As fof^NtttriF- 
bers of one (external) Denomination, 
ihe 'Adiit$o» of them may Be'prove'ci 
with §ood Certajnty enough another 
W^y 5. namely, having caft ;a<viy ;^'as 
.dftenas you can, both out of the)NQ(Q- 
Jxrs. given to be adjled, and alfq p^ of 

• ■•^- ■ ■ ' 



I . r 1 • I ' ■: 



(*) The Sum of the Days do amount to 552 ; of which 
^6$ make up a common-Vcar, and the remaining Day^ 
will be 187. If the Sum of the Day5*afife to four Ycars^ 
then ^66 Days mufl be iflfow^d fgr one (i/rj^, the Leap) 

Year. ^ ' • . . . ^V^' ' 



^9 The Teufig Gentleman s 

ths Sam arifii^ from thence, if bo(h th(? 
Remainders be the :fame, it may b^ 
look'd upon as Cufficiently proved, (>^ 
leaft in K^atters of no important Con; 
cern,) that the Addithn is rightly pcr- 
fonrfd. -Forlnl^nce; 9 being caft away, 
as :often 'u yon : can, out of the two 
Nambers^ given in Example the Fir(^^ 
there • win ^ remain t, or One ^ and like- 
wife 9 being caft aw«y, as ofteii v» yoif 
cab, out '6? the Sum, ^ere will rcniara 
Oner^Wfience it may be look'd upon as 
C^\ (jifficientlv nrov'd. that the Addifioi 



f \ \ 



Wdply perCorifled ij| tljc faid Exaqiplc 

^^^t : t^Hlijil mamief, 9 being caft away, at 

'^^il oCi|Jf!*^Pay be, both out of thpNumr^ 

^fS^l«.el»e|rfi gi^'tobe adde4 in Exump^ i^ 

54rt«7.. ^ec^)^;! sind alfo out of the Sum, toe 

'f^^ff.'\ iUq|^i(tdfrs of both will be t)ie fame, 

.#»>, ;aK%lience it fflay with (f) Orrtaio^ 



■ilpi— i-*"«"i^— "^ii^ii** 



(ft) The Reafon why this Sort of l^oof is not inJaUif>lf 
4*crc«i, (as fs 'the other by SubftraSiany) is, becatife the 
4fe«ii>^clf|i| f n diis'Cafe ftUl bbch be the ftfu^ aiioO|si 
-thc^ Figures be the fame, though they be never /o.mucfi 
-afcrfd as to Ae Places of them j and confeqien^Jy, though 
the Numbers be different from the Numbers given, or the 
JbOttinbMr «o be fiwud. M< wiUnqnpc^r * by compar iog tlie 
Example henr fubjoin'd with Example the Firilw ' 



578c5224JoI.,^^ 



hH^ivi 



/Ir.i- 



^08^417841 ;;*.o- 

'4 



ty enoi^h be inferr'd^ that the AdStion 
is duly peifforped t\(p m Ei^ample the 
Second. And fo much for the Addition 
of . Integers^ or whole I^aoibers, jicccy- 
,4ing to ipgaraLCoaipgtadou. 
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CHAP. IV. 

Of Subftraftion of Integers. 

1 1 Q^HbflriSion takes the lefs Namber given 

JjJ'^'jJ^O out of the Orekter, aqd fo finds thi 

, ' Dij^ereace between the two NonibeTS ^i- 

vcn^ oif (as it is otherwife called) thd 

Repdne or Remainder Qt Exceft of the 

greater ^um^r above the lets. - • 

a. The general Rules are all along to be 

hffi"* observed. ■ Befides which it is to be ob- 

relating*' f<^rved alfo^that the greater Number is 

subftrafti- to be plac'd regularly above the left. 

**^, Moreover it is to be obferved, that 

jiMtim althotfgh in (*) common Aritbmetick th^ 

^w£ Number to be fabftraaed, ' taken all to- 

th^ftsib-^^^^^,^^^ be zVtdjs left than the up* 

ftr^aioo. per Number, -out of which it is to be 

fubdra&ed ; yet it often happens, that A 

Figure (one or more) of the upper Numi 

ber may be lefs than that Figure of the 

lower Number, which is to-be fubftfadfed 

from it. In which Cafe, the faid lefs 

Figure is to be incfeafed''by adding thefe* 

to One taken from the next higher (i. e. 

following) Denomination, and turn'd in- 



J. 



(*) In Algebrafcl^ SubftraSion this is not tieceflkryf as 
mi'^ be &cn Chap. p. /• 

■ to 
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Arhhmticl. V< 

to an equivalent Namber of the fame 
^etlbmiiiation with the faid lefs Figure. 
;^nd in the Procefs of the Work, the next 
lippef* Figure is to be eftcern'd left by 
One than it is exp^eft, by Reafoh of the 
ttne thus afore taken from ir.' For In- 
ftance : Let it be'propofed to ' 
take 'four ' Shillings and ten ^* ^' 
Pence out of twelve Shillings ?^ • ^? 
and two Pence. The Numbers ^4 * ^9 
tntrft be writ, as on the Side ~ 
hereof. IJJow^ becaufe tpd ZJ—1 
Cannot be ' fubftrifted but of 
'2 d^ therefore the 2d is to be increased * 
by adding thereto (one taken from the 
next higher De^nomination, 1. e. ont 
^htllitfg, and turned into an equivalent 
Number of Pentfe, wz.) 12 d^ whereby 
the 2 <:/ win become 1 4 ^, ouir' "i 

of which may bfe fqbftraded ^^ ^' 
the lo'd^ stnd there will re- i* • '4 
inaitf(asontheSide)4^. And ^4 - <P 
fo the Remainder of the whole ^^ ^ ^^ 

will be ^/. ±d^ forafmuch as _J I 

the 12 J in the Procefs of the 
Work, k to be efteeWd no' more than 
II X, by Reafon of the 1 s taken from 
it, and added to the 2 <^ to make it 14^1. 
And (as on the Side) 1 1 j.— 4 /•== js. 






If 
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4. U it fo liappont , t\»t the next h|^«r 
'A tBird Oenominadon haf no figtuficant Figure, 
|S^«£ (as in the tomple an the ^ 
/ii^fo Sub- Side,) then the ad muft ^* ^* *,• 
.%?^^ however be iiicreas'd as a^ 5 • co • o» 

lore. And ifi like manner^ i , 04 > ig 
there being no ShilUngg in ^ • is 04. 
ifae upper Niia?ber, there ^ * ? * ^ 
inuQ; be taken One from 
ithe next higher Denoqiination, 4^ Cp one 
Poandy and out of it mufl: be dedode4 
the 4^ of the lower NjaiQ<- 
ten Only it mufk be ip- ^- ^^ *• 
• pember'd, liiu. whereas 4 • ^9 -^^ 
the one Pound » being ' ♦ ^4 * ^Q 
turtfd into ShjIUi^, <!oes ^ j- 
foat^e ao Shillingi, they ^ ' • * * 

gre here to be efieeoi'd 
ut 19 Shillings, (as is eipreft o>i the 
Side,) by Reafou of the one Shillipg t*- 
jken afore to increafe the 2d to 14^. 
* And in li|;:e manner, the;/, js to be 
efteem'd bat 4/ ^ and the whole Sfttfira^ 
ffion to be fo perforqi'd, as (t the Ndm* 
bers were written as on the 5jde ifj the 
lift Inftance. 

5. In like manner in Numbers of ohe-j(ex* 
'4Mther ternal) Denomination, Ofte taken f rpm 

l$TenJ''^^^^^^^^ (internal) Denomioatioij, 
^otheftfireAs cqual to Ten of the next lower (inter- 

ff/!l$"' naO Pcnomination, forafranch as the 

Rules. ' . faid 
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4nfhvtftifh, ^7 

fild iQtemal Dc^onjlnatioijf ez- fo$ 
ceed epe tj^ic other byadocupje 37 
t^ropcMtioQ. And if there be a 7— 
jCypbeiria the next higher (inter- ^78 
nal) t>enominati.6o, Cbeo in the 
Prooefj of the Work, the Oac takeii 
from t^c Figure following the Cypher, 
mufl; he efteem'd (not 10, as otherwife it 
(hould have been, bin) 9, namely, hj 
Reafon of the One taken 
jafore. Hence the fofre-go-' 
fng Eiawplc of one extern 
tm Denoorination, if ex- 
preft according to the mah- 
aer of Working, wiH fUnd 
ks on t^KS Side, ^(ip, ^ ua- 
pep f4iid)ber 705, mqft be cpQceiy'^ 
iis denoted thoS) $ Hopdredt, g TeiuL 
and 15 Udts, which is equivalent to 

795(f). 



-ff)t1icrc fe toother Method oomraonly madbufe oCin 
this Caie. Which is by e^aSy wcreafing both the Num* 
Ws given ^ bamdy, by adding as many co the lefs uppi^r 
Figure, as are equal co onex)f uac cisxciiigher Denomioa- 
tion ; and alfo by adding c}ie (or, as ic is comnnonly aU 
leds f^^ ^ ^'^ hm^vfd^ t(i thac 
Figure of the 'HexehigheiP'Defieim- /• d. s, JU 

inacioa, which is to be rubftraOed, 3*4. 3 • <^ 
tsMd)eStde. But this Way beinjg ^ i . 7 or 2 • 7 
poc fo oatural, the R^afon of ic is^ *- 
(lot fo eafily cobe appfeheoded as i 
of che other \ which U cbcreforc 
here prcfcrr'd* 



• 
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6. What is fai^ being rightly apprehendr 

l^nmi^M ed, it wiU l^'eafy to petfortn all the fol- 

S Jowwg Ekamples o^ SMhJha3icn. Whicl^ 

' ' will kllS ferve to fliew, how Addithn is 

proved by SubfiraSion^ znA SubJlraSiof^ 

Dy Addition 5 the Exaipple L of Subfira^ 

Qion^ aiifwering to Example I. of Addi^ 

tidn, and fo of the ^eft. * ' '' 



EXAMPLE T, 

0f Numbers of one (external) Denomi^a-^ 
tiotf. 



1099322 1893 The Sum in /iiftim. 

98^:76^4.201 7Thc Numbers fjif 
^ ■ ^ " ^ytn to be addc4 



yhe Diffierence 

or Remainder, 1 1 34587693 y^^^™^^' 
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EXAMPLE II. 

Qf Numh^s of ope (external) Deno^nd- 
tim. 



85581972 
34670578 

The Remainder 5201 1 304 
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The Sum in JdfJhtoTu 

One Number given to 
be added. 

The Equivalent (or Sum) 
of the reft of the Nura- 
bors given to be ^dded* 



I 
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Arithmtkh d^ 

■ i . s 

. '• * 

EXAMPLE mi 

f Hkmhers of fe veral (extirttat) TkmmU 
ytntious^ viz. <>/ Money. 

t, S. dm 4* - ■ ■ i 

i 7^16 . 07 . 04 . 3 tbt^ai'vuAiU. 

1 206 . 14 . 06 : a One Numb. gU 
' vcB to be added. 



» > 
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I u of cne reft. 

EXAMPLE IV, 

Of HJumbers of fevcral (externdt) Denrntfl^ 
nutims^ VIZ. <if Meafure. 

r. R Jfe* 

960 • I « 8 nit9m\tkAd4iti<it 

94 • 1 # 9 One Number giveiicb 
- • .......^ CO be added. 




isd;865 « 2 • $ TheEqtth«Ient<o£.die 

^ I reft. 

EXAMPLE V, 

OfNumBers *f feveral DenomindiionSy tit. 
<5f Time- 

r. £>. if. Af. 

t97 . 187 • 14 w la TfiiSattiHiifi/' 

. 10 . 341 . 66 . ao One l*««b. givott 
^1 t6.bc added. 

th«Rciilne 18^ . 211 . OJ .52 The -EquiTalenc 

• II - ■ I I aythcjcR/ 

If 
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And this laft Exailiple; compart' Wifh 

JExample IK, both of Additim and Sub* 

fira&idn, fva ^rih^r Evidence, how the 

, 4306 is proved by the other. 

8. If remains only to obferve, that the 

^^^ Siiiftta&hn of Numbers of one " (cViter- 

^oo^'nal) Denoojibatibn, tfiay be prefuni'd to 

cafting be r^^ify perfbcin'^Jf .the Remainder 

*^y 9- .of tm -^ater Mnadbfer ho. the fame as 

the Remainder of the other Numbers, 

•<«jfe. th^Komberbr Nmnbert to 6e"-ftih- 

firaded,^d the'ICe(jclue)'9 being caft 

away 
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4, If more than one Number is to be fu!H 
Htm t» ftra^ed oat of the hide greater Number^ 
g^ then if is expedient ta add together all 
^^t the Numbers to be fobftrafted iitto one 
from One. sqo^^ and fo to' fdbftraft the faid Sum. 
For Inftanci?* 



«• /• d* ^» 
^eceit'd 1 J^a^ ♦ qj .04- 5 . 

000.. to. 10.^ »^y- 

\^ 806.09.07 .ojt- 
Reitisiiiii 1 300 . 14 :05 .'9 



AHthmUkk. . $| 

a i^y as often as may be. fk'ns as to 
fexample I, pf Sitbfiri0hn» 

109922218^95 :.•.! 
98$763426i^ 

u 345875 
And thus BftiK^ for the StAfriSlon of 
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* 

C H A P. V. 

bf the Miiltiplicatfon cf Integers. 

. i. Ti/fVUiplicatio^i is in lleallty no other 

kuitipii. JLYJt, ^han a different Sort of Additm .- 

S£5!^ for to mnUiply one t^urnber by ^ anq;- 

ther, is nothing elfe, but, to add one 

Nufflbei* given td it felf . fo often ai 

the other Number given dfireflts. Thus - 



4x3=44-4. 



4=t2; 



i; The Nutntier added to it felf or multi- 
w«ijpjj- plied^ is called the Muttipiicand i^ the 
ti3fetor,'othef, the Mnttipntat»r-w Mtittipmr i 
md Pro. (both thefe together, the FaSors 5) and 
m^bat.^y^^ Number ari^ng from the mUipliii- 
iioh^ the FroduEf. ... 

3; Of the twoNdiiib^rs ^iveii^ eithet ftiaj; 
n^fx^ be the Multiplicand or Multtplicator j 
SSkS^op tfipt^roduft will be the fame, vii^. 
firsg/oMui 4x5 = 12=3x4;) but it is better and fo 
ripiicati. ^Qj.^ yp^^j jQ jgj^^ ^l^g l^j-g Number fof 

the Multiplicator, and to place it under 

the Multiplicand. 

4. If the Multiplicatojr confifts of liiofe 

the fe- than one Figure, then the whole Multf- 

Sir* P^'cand IS to fceacfded to it felf/ferft as 

BBici often as the Right-hand Figare of the 

Multiplicator fhe\ys, thejti aif often ai the 

tiext Figure of the Muitiplicatof (hews, 

and 
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atid Id OD. Thus 421x2$, is ^qaal to 
4^1,'^^, and alio 42iK2b. 

The Produft arifing frprn each Figure 5, 
of the MultiplicJktot'y multiplied into the Thexhiti 
whole Multiplicand, is to be plac'd by it ^^^^ 
(Self in fuch. manner, that the firfl: or 
right-hand Figure thereof kiay ftand 
under that Figure.^ of the Multiplicatciri' 
JFrom which the faid Produft arifes; For 
Inftahce : 

Maltiplicand * 421 * 

Mulriplicato^ 2^ 

Particular Produd of 421x3 i26i 

Parntukr Produdof 42IX2C5 842 

The Total Produa 9683 



Reafdn ot fo placing thev right* 
hand Figure of each particular Produd, 
Is in Conformity to the firfl: genet'al Rulei 
forafmucii as the right-hand Figure of 
eacli Product, is always of the fame De- 
nomination with that Figrire of the Mul- 
tipiicator, from which it arifes. Thus 
in t^ie fore- going Example^ the Figurfe ai 
In the Produft 842, is of the Denomina- 
tion of Tens, as, well as the Figure 2 in 
the Multiplicator. For 1x20 (/.' e. the 
i of 23) = 20, or 2 put in the Place of 
Tens4 Of facond Place. 
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6. If eidter of the Napibers ^venhivd" 
lie tourih one 6r more Cyphers at the Right-hand; 
SS^" the MMltifiic^0n may be pcfform'd with- 
out taking Notice of the Cyphers, \i\t 
the Produft of the other Figures^ ho 
'^ found : To which are' to be premt, on' 

the Right-hand, the Cyphers before no& 
t^ken Nptke of. for Inftanoe t 
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^58 lb : 24JOO 

006 i|o 310 
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iat> ' 2148000 rod 720C0?. 

f. If the Multin^icator Has any (^phcrt 
»e fifth intermixt with its other Figures, they 
Mui?: need not be taken Notice of at att. 
Tha^, 

. ^orgf .... 

5oc5' •' ' 
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1 

or. In MuMplieathfi it is of great V(K 
eftbem- readily to. know what is the Produft of 
fSe. "^y ^^^ of the nine Figures, other wife • 
calfed Digits. To which End there is 
drawn up a Table, from its Ufe, calkd 
MnUi^licMtm Tthte^ This is fo con- 
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triv'd, that of the two Digits given loi 
be multiply'd, one being iound in the 
upper Row, the other in the left-hand 
Row of the Table, their Produft is con- 
tain'd ia that Cell, which is made by the 
meeting of the Lines drawn from the 
faid Digits given. Thus 6*4=24, 
9k9=:Si, <^c. as in the Tafcle foUow- 
'ng- 

The Multiplication Table. 



The feveral Columns of the foregoing 9.' 
Table, being wrote on fo many Rods ^VNa- 
(or Pieces) of Paft-boatd or Wood; or Jfj^J^"" 
the lilie, feparate one from the other, 
make what they cMNupcr'tBemt, wliich 
are very ufeful for quick and true Work- 
ing in Matiiplicailm. For the Rods, 
whofe top Figures exprefs any Multipli- 
D 3 cand 
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cand given, being placed duly togetlifrr 
in their Order, (which is call'd in one 
Word, the Tahulatwg of the Multipli- 
cand J (hew all the Muhiples or Prodnfts 
9f the Multiplicand, arifing (from any of 
the 9 Digits, and confequently) from the 
Multiplicator given. So, that nothing 

Sore need be done, than to tranfcribe 
om the faid Rods the feveral Produfts 
aHfing from the given Multipltesmd, and 
each Di^it or Figure of the ^cn Multi- 
pKcator. 
!©• And, in order to tranfcribe or read av 
^Z^% right the fafd Produa:s, it is to be ob- 
t'ran- fervcd, ift. That the lower Triangle of 
fct\bc a- the firft or right-hand Rod, belonging 
rfoduas fo each of the 9 Digits, do's always be- 
exhibited long to the firft Place of the ProduQ: to 
J'Nn>erv i^ tranfcrib'd 5 the upper Triangle of 
the Laft or Left-hand Rod, do's always 
Jjelong to the laft Place of the faid Pro* 
duft : The ioterntecliate Rhombs belong' 
to the interrtiediafe Places in their re- 
fpeftive Order. 2^/y, The Figures', that 
are in the fame Rhomb, are to be added 
together. And if their Sum can't be 
expreft but by two Figures, the tfrft 
Figure rauft be writ in that Place, to 
which the Rhomb belongs 5 the fecond 
Figure muft be carried to the following 
Rhomb or Triangle, and added to the 

Figure* 
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Figures or Figure therein contaipcd. To . ' 
illadrate tliis by an Example. ' 



TiicEj^ -Theflods, whofctopFi- 
ponent.. fures expre&thegiveo 


ThcNutpbtrsintlw 
Aodi cran&riVfl, 
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349« 
10488 
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(a) 13984 

(b) .7480 

2O970 

(c) 24472 

27968 

31464 


MuUtpIicand 
Multiplicator 


• . 349« 

• •■ ■ 754 
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produfts. 2 


17480. .(W 

24472... (c) 
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lu Thetre Is alfo another compeodions 

tf/Moid- Way of Malti()lying large Numbers^ 

fy^L^^ namely, by the Help of Logarithms, con* 

richms. terning which I (ball fpeak in the la(^ 

Chapter of this- Treatife, wherein the 

Ufe of Lagarithms is explained. 

'2- Hitherto I have Ipofcen of theiMiwSff- 

%Z plicittioH of Nur^bifs, only of ofie ektdf;- 

Mmhcrs nal Denomination. As iot ihQ MdtifH^ 

ttmli^ rrf/;^« of Numbers df feveral external 

Demmma- Denominations, if the Multiplier be i 

^Jjj^^^i Jj' ^ fingle Figure, it has no DiflSculty in it, 

tator^of but iseafily perfortn'd according to thf 

One f^j general Rules, a| in the following Ex- 

^'"'^ ample: Where, fujJpofing feyen Perfons 

are to be paid each 245 A 6 s. ipd. ^hd 

it is required to tell what Sum in th^ 

Whole will pay the fame 5 the Anfwe^ 

willbe 1717/. 7i. 10 d. For, * 

I* s. df 

245 . 6 . 10 

7 

1717 . 7 . lo- 






i^. Jf the Multiplier confifts of more than 
f^ ^ ^'''- one Figure, then the Operatidh is hoc 
i/morc f^eafy. And the more, ufual Way in 
vigures this Cafe is to reduce the Multiplicand of 

thaAOflC* 4v < . ; . ., < [evCTulf 
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Jiperd eixternal Denominations Into ^e 
.external JDenominatien : ^f which there- 
fore we (hall (p^s^ , Ci^. lo^ which 
ireats qf ReduHion. 

But there is alfo another Way wliich ^4^ 
may he ufcd in this Cafej and is much ^^^ 
Ihorter than that by ReduSiam : Namely^ 
by refolving the Multiplier given into 
fuch Digits, as are^ when multiply*d one 
into the other, equivalent to the Multi- 
tiplier, and fo multiplying by each of 
the faid Digits fin^y. Thus, fuppofing 
itwenty-feven Perfons were each to bs 
paid 24$/. 6.S. 10 d. and I would know^ 
what Sum is requifite to pay the fame. 
jBecaofe 9'<3=27, therefore I multiply 
94$ /. 6 s. 10 d^ iirft by 9, and then the 
l^rdduft thereof by 5 5 and the laft Rror 
^6t will be the Sum fought, and the 
fame as will arife by multiplying 245 /• 
fSs, tod^ (reduced into one Denomina^ 
ition) by 27. As will appear by compa- 
ring the following Example, with the 
Example contained in SeSf. 7, of Chaff 
ip, concerning iUdnSicnf 
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f $\ ' As for Mpltiplicafors pf fevjcral cjit^tt 
KrSVpJ Dcnomiuations, they never occur, 
feverai »- Dut w{ien the external D^nptqinatkHU ar^ 
iomfmtri-" of various Meafures, as Yards,. Feet, In* 
JJ?'" ' ches, d^c. And in this C?fe, the Opcra- 
^' l^ion may be pef form'd, by redqcing both 
the Multiplicand and Multiplicator intp 
one Denoipination,' as is pieyirp^ $• 8^ 
C^ap. 5, of Redulfion. 
\6. ' There is ajfo anothef Method, io t|iij 
turther.^ laft Cafe; wliiclj j? called Crofs Multipli^ 
the^fam. cation. But thjs, as well as ReduSion^ 
^ depen(|!ng • on Divifion^ it will be impro- 

per to fpeak of it here, before wc hayp 
Spoken of Dimfioni Arid therefore it 
Uiall be referred likewife to Chap. 5; 
Where it Ihall be added by Way of An- 
notation, to the Redu3ion belonging to 
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The beft or moft certain Way of pro- 17. 
^ing, whether Multiftk4ti<^ bi* perform'd gjj^j.'"! 
ajrighc, is (accbfdinjj to 4fite Iburth gene- cation 'i^ 
yalRule) by 2)fe«f/E>i», as (hatt be the wn «<«/'«« <»: 
in the foUovfriflg'Ghdpter of Bhiph, It ""^ ^• 
remains only here to (hew, how the JH«l- 
tiffh^Pkf* of Narofe^f? of. ojJef€Sj.tetnal 
Denomination, may Mj^lth ce/tainty Cr 
nough for, common Matter's be prov'd by 
caftjng away 9. Namely, 9 being caft 
iaway, as often as may be, out of th^ 
|4ultipl|c^nd, and |ikewife diftinftly out 
of the Muitiphcator, multiply the two 
Remainders one into the other, caftiog 
away alio 9 out of what arifes, if it oe 
large enough. The Remainder thente 
iari^ng, will be equal to the Remainder 
of the Produft, after 9 if caft away 
therefrom, as oftep as may be j if the 
MultipUcatioH prov'd hereby be rigbtly 
iieiCof m'dv For Inftance, in the firft Ex- 
ample of this Chapter, the Remainders 
will be 8, and in the fifth Example will 
be 6, as appears by the fai4 Example^ 
here repeated. '" 
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And this ii^ay fuffice for thsM$h¥i' 

t$fwit oli megers. 
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C H A P. yi. 

Qf the DiyiHon of Integer^. 

Dlvifion (hewf, how often the Dipk r. 
for is coot9ia'd in the Dividend 5 '*V'''""^ 
whence the Number found by this Ope- Zi^'the 
ration, is called the ^Hotieuu Th« nivideiku 
feverar Numbers are plac'd, either J^'SSd. 

Dividcod ent, . 

thus, Divifor 3)1^(2 Quotient, or thus, 

Diyidend $ 

Divifor t ^^ Q."of»«"^ ^nd the O- 

peration begins from the Left-hand Fi* 
;ure or Figures of the Dividend, accor- 
ling to the third general Rule. 
What is properly Dhi/ien, is per- a; 
form*d by the Quotient's (hewing, how ^ Aii- 
often the Divifor is contained in, or may JS^^J 
be taken out of the Dividend 5 as 3)6(2, mo mty 
bud when the Divifor does thus exaftly ^^^^ 
divide the Dividend, it is caird an ali*- (ka^i'oii, 
qnotPdiXtoi the Dividend. Thus a and y^y«qu?- 
2 are aliquot t^arts of 6. virion. • 

' . But becaufe it frequently happens, that 
(the Divifor is not cxaftly contained in 
the Dividend, but after the DiviGofi 
there remains fomewhat of the Dividend ; 
therefore in order to know what the faid 
Remainder is. the Quotient muft be muf- 
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dplied into the Divifor, and the Produft 
ynoit und^r the Diyidend^ and fub- 
ftraftcd out of it. Thus, 5 is y^^ 
in 8 twice, apd there retnains ji ^^^^ 
oven Which Remainder is wont ^^__ 
to be placed by the Quotient j 
with the Dlvifar under it, as thus, 
3)8(2^ Which \ denotes a Fraftioi^ 
as will more fully appear, when we 
come to fpeak of commoa Fradions^ 

Cbdfm Of 

S* If the left-hand Figure of the Divi- 

2^S2ar ^^^^ ^ greater than the left-hand Fir 
^oie re/4- |;ure of the Dtvifor, then there muft be 

^fxi ^^* '^^^^ ^' ^^^ Tvoi^ no more Figures (liovf 
^^^ many foever they be) of the Dividend, 
tjian are equal to the Number of Figure^ 
in the Divifor. And if one Operation 
Iieing perform-d, what remains of the 
Dividend, be equal to, or greater than 
the Divifor, than a fecond Operation 19 
. to be perfora3i*d § and fo as many Ope- 
rations, as there is Occafion. Thus i^ 
the adjoining Example, be- .^ . 
caufc 8 is bigger than 3, there^ 3-)^7C29 
fore only 8 of the Dividend 6 

Is to be tajcen the 0rft Time* 

Which being divided by 5, ^^ 
gives 3 for the Quotient, and ^ ^ 
leaves ? over 5 which, wirh ^ 
the other Figure 7 of the Di- 
vidend Cpl^c'd. by the ^.^maindcr 2) mq- 
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ling a Nambcr greater than tlie Divifof, 
is therefore to be divided anew by the 
Diyifor 5 upon which Divifiou^ there will 
arife 9 for the Quotient • for 9 '•3= 27, 
and fo there will remain nothing of this 
Dividend givea And ^) g-^- ^^jj 
confcquently 3 is in 87, 
juft 29 Times. In like 
manner,3 dividing 879, 
will give for the Quo- 
tient 293, as in the Ex- 
ample adjoining. 

And here it is to be obfcrved, that (b 4« 
many Figures of the Dividend given as JJj/^; 
are taken at one Divifiotty are diftin- ticui^ 
guifh'd by the Name of a Diwdual or *"•** 
fdrtial IXvidettd. And it is ufual and . 
convenient to diftinguifli the feveral Di- 
yiduals of any Dividend, by putting a 
l^oint under each Dividual, if of one Fi- , 
gure 5 or under the laft Figure thereof to- 
wards the Right-hand, if of more. Thus 
in the laft Example, the Dividend 879 is 

diftinguifti'd into three Dividuals of one 
Figure each, as appears by the Points. 
And Note, that as many Dividuals or 
Points as there be in the Dividend, fo 
many Figures muft be in the Quotient. 5. 

If, when one or more Operations have '^^ 
been perform'd, the remaining Figure (or %^ 
Figures) of the Dividend, togetner with 

the 
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Ae BLemainclcr <if any there be) of the 
Operations performed, be Icfs than the 
Divifor, then a Cypher is to be added to 
the Quotient, and all that remains is to 
be plac d by the Quo-. 
tient, as afore in J. i. i$) 31.4 (204*4^ ' 
Namely , becaufe in go * 

the adjoining Exam- ^ 

pie, 15 dividing 31, 14 

gives 2 for the Quoti- 
entf and leaves l over 5 which Renlaiti* 
der I, together with the remaining Fi- 
gure 4 of the Dividend, is lefs than the 
Divifor 5 therefore a Cypher is to be ad- 
ded to the firft Quotient 3, and after 20 
^. is to be placed |4* 
frbeiwOx If^ when the Divifor confifts of two 

f^T^' or more Figures the faid Divifor bd 
compounded^ or the Produft of fevefal 
Digits multiplied together, theh the Di- 
vipon may be performed by the faid Di- 
gits fingly, inftead of the Divifor given. 
I Namely, the Dividend given being divi^ 

\ ded by any one of the fingle Digits or 

■ Divifors firft, the Quotient thence ari-. 

L fing is to be divided by any other of the 

I Oi)d fingle Digits 5 and fo the Work is to 

i -jbe repeated, fo often as there are fingle 

I . Digits. The Quotient arifing by the laft 

Operation, is the Quotient foagfat. Thus 
\ 1 2048 divided by 48 5 or firft fingly by 

£^ and then by 6 3 (or firft by 6^ and 

then 
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Aen by 8 : for 6»8=48,) tTie (^lotl- 
ent will be found the fame, «»&. a 51, at 
fo the following Exaitfples. :- 

48) 12048 {i^i or tfaos^ ^) i2€48 (20o9 
••• •••• ^ 

$6 12 

0048 



^ 




smd tfiieil 
8) 2008 (tsi 

1^ 



• • • 
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And the fame will hold good, whea 
die Divifors do not exaftly divide thtt 
Dividend, bat there is fome Remainder 
left ; As in the following Exan^j^ 
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96 ' i 



24$ 40 

^^; if? 




' ^6 056 

48 55 

* ■ -I" ;»*♦' 

■ > "" ■■ < I 1 1 III 



8 



I * 



and tfi^ti' 
*) X507 C25i|=Tr 



J 1 • «. 



^. >■- .. \ 






s 



• • 



11 

50 

JO 



ei 07 



fiOflCS. 



^Divjfr ii tii^ Divifor confifts of many Fl- 
Mipe/s gures, tben the Divifion may with greai- 
Rods^of ter Qaicknefs be perforta'd by the Hel{5 
of Napa^Bones, Namely, the Divifor 
being tabulated, by Infpediion of the 
faid Bones may eafily be perceiv'd, how 
oft^n the Divifor may be taken out of its ' 
f^ffpedlve Dividual^ Thus in the fol- 
Ig^i&g Eipample, 754tfeing the Divifor, 
and 9635 the firft Dividual, it appeaift 
byinfpe^ing the Rods or Bones, t^aC 
the faid Divifor (multiplied by 9, ftales/ 
^2962, and multiplied by 4, makes 301$^ 
tiild confeqaently) is contain'il in its ref' 

fpe^ive 
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f^eSive Dividual but 3 Tinies. 
of the fteft. 



And fo 



4? 



.. 1508 

. • ■ 225} 

■ • . 3bi£ 
•• 3770 
•• 4524 
•■ 5278 
. . . 603s 
...«7^ 

7J4) »*3S5i64 (34?^ 



And (by the Way) this Erample, com- 

pat'd with the Example of MMplicdti- 

w, in C*«f. 5. J. 10. is m Evidence of 

E th« 
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Of DiviG- 
on, b^ Lo- 
garichms. 
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the Proof of MultiflicMtim by Dlmfaii^^ 
and of Divijlon by Multiplic^tim. 

As for the Method of dividing larget 
Numbers by J^atUbms^ it (Ball be cx- 
plain'd in the laft Chapter' of \\m Trea- 
tife ; together with other Particulars re^ 
lating to Logarithms* 

Therie are feme other conpendiouf 
Ja^nicufar Ways of working Jbivijian. Namely, 
Rule re/4, when the Divifor confifts of the Figure 
viK^^ I, with one or more Cyphers to the 
Right-hand of it, then the titvipon if 
performed by ratting off fb maiiy Figates 
on the Right-hand ot the Dividend, a» 
there are Cyphers in theDfVifOT, and 
• taking the Reft for the Quotient, the Fi-- 
gures cut off, if fignificant Ones, bein^ 
to be plac'd by the faid Quotient, with 
the Divifor written under them in Man- 
ner of a Frafiion, as has been afore 
fiiewn. For Inftance. 



10. 

TJefixth 
particular 

Rule* 



lo) lolo (ro. io)'l2la(i2- lo) 12^ (tl^x 

If the Divifor confifts of any other fig^ 
nificant Figure than i, and of Cypherar 
to the Right-hand, then cutting off fa 
many right-hand Figures of the Divi- 
dend, as there be Cyphers in the Divi- 
for, the Divlfion may be performed only 
by the fignificant Figure (or Figures) of 
the Divifor ^ placing (as afore) the Fi- 
' , V gure* 
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^res cot off from the Dividend, tf %nlfi- 
tant Ones, by the Quotient foand. Thus, 

<5ooo) 01481900 (358. 

And 1400) 730J00 (30. 

Where it is to be noted, that the Ex- 
amples of hmfion^ contained in this and 
the fore-gicHn» Sedion of this Chapter, . 
beiijg comparp with the Examples of 
MuhiplicMhn \|;pntain d in §. 6, of the 
fore-going Chapter, will further (hew^ 
now MHltiplicdtion and Divifi^^ matuall/ 
prove one the other* 

Hitherto t have fpoken of the Dkn/hn t r# 
of Numbers of one external Denominati- %^^'^ 
cm As for the Divifion of Numbers of a/fevcrai 
jfeveral external Denominations, if the external 
Divifor be a Gngle Figure, it may eafily g^r*^" 
be performed, obferving the general Rules, 
fhns, 

f) ijif . ^ k 10. (24J • 6 .10 
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s, which a /. being tarn'd faito 
E a ShiUiags, 
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Shillings, and the 7 Shillings added there- 
to, make a new Dividend to be divided 
by the fame Divifor given, 7,w£. 

7) 47 (5 
42 



And this remaining 5 Shillings, being 
turn'd into Pence, and added to the 10 
Pence given in the Dividend, makes a- 
no'ther Dividend to be divided by 7, the 
given Divifor, tfiz. 

7) 70 (10. 



00 



of Divifi. 
on by Re- 
dttftioQ. 



Whence it appears, that 1717 /. js. lod. 
being divided among feven Perfons,each 
Man mu(l have for his Quotient orStiare 
245 1. 6 si 10 d. And this Example com- 
pared with the Example of MHltipltcation^ 
Chap. 5. J. 12. further (hews, \iOVf Mul- 
tiplication and Divffion are fflutually 
proved one by the other. 

If the Divifor confifts of two or more 
Figures, then the Divifion may beft be 
performed by Redtt&ion, as (hall be (hewn, 
Chap. 10. 5. 2. — §. 6. 

It 



Arithmetick. ^^ 

Tt remains only to {he% how Divijlon 19. 
of Numbers of one external Denominati* ^(Pf^^^^e 
on may be proved (well enough for com- t)^^ng 
inon Ufe) by cafting away 9 : Namely, away 9. 
if it be con(ider*d, that the Dividend in 
Divifion always anfwers to the Prodaft in 
MHltiplicAtion^ and the Divifor and Quo* 
tient here, to the two Faftors there. 
Hence, if, 9 being caft away as often as 
nay 5e, out of the Divifor and Quotient 
diftindly^ and after that, out of the 
Product of the two Remainders firft 
foand 5 the third Remainder laft found, 
be the fame with the Remainder of the 
Dividend, after that 9 is caft away from 
it likcwife, as often &s may be, then 
the DivifioH is rightly pwform*d/ Thus, 

421) ^69^ (33. 

Proof '^"••^J- 7^^5=35 ••• 8- 
And 9683 . . : 8. 

In like manner, 5006)40113078(8013. 

And 401 13078 . ...I . .6. 

And thus much for the Divijhm of h^ 
fevers or whole Numbers. 

E3 CHAP. 
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C HAP. Vlf. 

Of thf Addition, SubfkadiQn, 
MulcipUqtticHi, and Diyiiion, (f 
Decimal 4nd SexageHoial Fr^- 
<ftions. 

I. TN Jptegtru the Order of the Placis <af 

In n^anui | faas t^ea obferv'd, Chgp^ % . %. 34.) 

S?Sd« »* reckon'd from the Rigfathand to the 

of Placet Left ) but in decimal Fraiftiom it is rec- 

from^Ae'' kon'd qqite coitrary, namely, from the 

Sft^Mi Left-hand to the Risht: Thus, CappQ- 

?* 1*? fing 20 to be an fntiger, the Cypher 

*'r- ftandi in the firft Place, and 3 in the fe- 

cond ; but fuppofing 20 to be a Decimal, 

the 2 ftands in the ^rft Place, |nd the 

Cypher in the fecond« 

f . fn Integeirs, a Figbre 0gni6es ten Times 

peehn4 ts iHuc^ jn apy P]acp, as it does in the 

^rfffwnx ]^iace next before it in Order, (according 

SEd? to the tabic, a4>, 2.|. 33.) but id 

Decimals, a figure Hgnih^. ten Times 4^ 

Uttk iq any Place, as |t does in the Place 

next before it in Order. Tlips, fuppoK 

Cng 320 to be an Integer^ the IVight- 

hand 3 fignifies 3 Tens, the Left-hand 3 

figniiies 2 Hundreds^ or Tens of Tens % 

' but . fuppofing 3 20 to be a Decimal, the 

Eeft*h8nd 3 denotes s tenth Parts, the 

■ ' Ri|ht: 



rfY»"' 



Arithmetick. 5<* 

Hig^-hafid 2 denotes a hundredth Parfs, 
or a Tenths of a Tenth. And hence it 
is, that Fradrions of this Sort are calPd 
decmd Fraftions, oamejy, hecaufe the 
denoiBifiatlve Value, belonging to any 
Place in this Sort of Fraftions, is a dec!- . 
inal or tenth Part of the denominative 
Val^, belonging to the Place next be-'' 
fore k in Order. Nainelj, an hundredth 
Part, is the tentlj Part of a tenth part j 
and a thoufandth Part, is the tenth Part 
of an hundredth Part, €^c. 1^ 

The denominative Value of decidual ?• 
Fraftions, (as well as of htegers^^ being ^^^^^5^ 
denoted by their refpeftivc Places, hence jhcrs'/n 
it is requifite, that thofe Places in dcci- ^^'"^^'^ 
mal (as weU as whole) Numbers, which IsmMe 
are void of any fignificant Figure, (hould lumbers, 
fietrerthekfs he filled up with Cyphers, 
that thereby may be known the true 
Places of the %nificant Figures. Thus, 
if I would exprefs two hundredth Parts . 
withour any Tenths, 1 write it thus, 02, 
where the Cypher fills up the firft deci- 
pnal Place, and thereby (hews, that the 
a ftisinds iopthe fecond decimal Place, 
i. e. the Place of Hundredths. Thus^ 
again, CG2 denotps two thoufandth Parts^ 

E 4 • Bo* 
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4, Bot now, although the Ufe of Cf phery. 

**<^«?% in Decimals i$ the fame (con(ider*d in it 

Kn« ^f. fc^O as in Integers, nanicly, to fill up 

fmi from vacant Places, and lo tp (hew the true 

wtmys ^^^9^^ pf t^e fignificant F!gtire$5 yet 
effect^' there is this Difference arifing frpm the 
2*^ ^*j.^- two diifercnt Ways pf reckoning the Orr 
Fia^s in der of Places in Decimals, and in Ipte^ 
Dec'trnau g^rs. Namely, a Cypher fet on the, 
j;^,/ ^'" Right-hand of an integral Figure, pro^. 
- * motes or ipcreafes (as has been obfcry'd^ ^ 
dhap. t . §. 30.) ^ts denominative Value, 
becaufe it: promotes |:he faid Figure intq 
an higher Place j for Inftatice, 2 Twop 
20 Tvpenty, 700 tvpo tJnndred, &C. But % 
Cypher fet op the Kight-^hand of a deci- 
Ukal Figure, does not promote its deno- 
piinative Value, becaufe it does not pro^ 
mote the faid Figure into an higher 
Place 5 for Inftance, 2 (fuppofing it 
a Decimal, when alone) denotes twp 
Tenths^ and the decimal 20 denotes like- 
wife the fame, as alfo the decimal 200 
denotes Jhc fame : becaufe the faid 2 in 
cath of the three Inftances ftands in the 
iame, vi%. the fifft decimal %ce. Where* 
as, on the contrary, a Cypner fet on the 
left-hand of a decimal Figure, does pro- 
rhbte its denominative Value, becaufe it 
promotes the faid Figure into an higher 
Place 5 for Inftance, the Decimal 2 de- 
^Lptcs two Tenths^ 02 iwo Hnndredtb^ oca 

m 
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ftw Thmfandtb Parts, &c. But a Cypfi^r 
on the Left-hand of an integral Figure, 
does not promote its denominative Va- 
iqe, becaufe it does not promote the faid 
Figure int^ an higher Place : for In-* 
ftance, the Integer 2, or ca, or 002, does 
each denote no more than two Units, 

it is next to be obferv'd, that (where- 5. 
as the Places of Integers^ are reckoned i>«^w^^ 
from the Place of Units hchjively) the S^Sf' 
Places of decimal Numbers, are reckoned ftingui(h4 
from the Place of Units exclupvely. Hence ^'" g^J*^ 
Tens is the Denomination of the fecon4 ^ ^ • ^ 
Place in Integers^ but Tenths of the firft 
Place in Decimals, &c. And it is ufaal 
and necefiary to denote, whether |)ie 
Number given be an Integer or a Deci- 
mal, by putting fome Mark before it; 
vi%. either a full Point, or a Comma, of 
this mark ({J. And by thelfame Marks 
the decimal Figures are diftinguifh'd fmm 
the integrll in Numbers given, and con* 
fifting partly of Integral, ajid partly of 
decimal Figures. Thus .2 or ,2 or ^2 de* 
note two Tenths :j ^05 three Hundredths 5 
L.004 four Thoufdndths i^ 2l43, or 2,45, ^ 
or a.43 , denote /»(? Units (or Wholes^ pur 
Tenths^ and three Hundredth Parts (or for- 
ty-three Hundredth Parts) of one luch 
Whole. 
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6. LMfiOf It IS to be obferv'd, dot al^ 
.pcAffcfi- though thePJaces of InUf^rs are reckoned 
SSL in a different Manner (as hay been ob? 
woridog ferv'd) from the Places of \>t<kmsX% a$ to 
J'^*^"^;J" their Order, namely, the Piaxres of J»^^-r 
working fftvf from the Ri^t-haad, the Places of 
SJ/f ^ peciraals from the left 5 yet there is an 
yhcflu^ exaft Agreement between them in this^ 
1**^!!^! ©fc. that the dcoomiaative Vatac of eve- 
ry left-hand Place, is ten Times as much 
as the denominative Valua of the next 
fore-going r^trhaiad Place. Namely^ 
in deciiQal Nund^er^o H^ ThouTaodtli 
Parts mali^ w Hundredth Part, and tm 
Hundredth Parts make \m Tenth Part^ 
and t^ Tenth Parts make wt Unit or 
Whole 5 and fo on likewife in Integers^ 
ten Umt% nnk« pne Ten, tm Tens make 
pne Hundred, '^« Hundreds make pmn 
Thoufand. &u And on this Agreement 
as to the Increafe <^ the denominative 
Value of Ivtegtrs ^pd Decimali, deppnds 
and is founded the Agreement betweeq 
haegers and Decimals as to the Mannet 
of Working, i; «. as to Additkm^ ^uhr 
firaShu^ mHltipliutim^ Dimfig^^ 6ar« 
for thefc Operations are performed iq 
Decimals, yjSk as they are in httgers^ 
according to the general Rules above 
laid down, Chap. 11. The only Particur 
lar, that is further requifite to be knoivn, 
as peculiarly belonging to the Working 




4jritbmetick, 

laf Deciouls, is this, aamelf.Jiow to cUfo 
^inguifli the Decimals from the Jut^ers 
in Multiplic4tiop and Divifion. Which 
therefore IhalJ be ihewn in the proper 
Places. 

Addkkn of Decimals. % 

Addicioi| 

EXAMFLC f, EXAMPLE II, ^^ 
pF PedoMls #• pf /w^s^er* «ih! De- 

• 35 745 . 35 
» 0578 ^3 •054 

f oo$> . loop . C008 

.8 278.91^ 
.£034 4.5 



^■■■■^iMM 



f . 720a 3091 . 7208 

■ 

By the ^ore-going Exampletf it evident- 
ly appears, tliat iq Addition tlie Deci^ 
mals arc rightly feparated from the Inte- 
gers^ by working accorcfing to the firft 
and fecond general Rnle hid down^ 
Chap. 2. ^. 8 & 9. And the fame will 
appear further from the following Ex- 
amples of Subftra^ien. Which Exarar 
pies, compared with the fore-goingEx-? 
amples of Addition^ will alfo (hew, that 
Addi'tm and SHhfiraShn do mutually 

prpva 
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prove each other in Decimals, as well 39' 
htfgtrt. 



8* 

Ikibftnfti- 
on e/ De* 

^imaiv. EXAMPLE r. 



SvbfraBiott of Decimals. 



I • 720a 
.,6034 



EXAMPLE n, 

3091 . 7308 
378 . 91^ 



9m 



181 3 .8048 



9* 

Mudidi' 

CtdMff 



liultiplicathn of Decimals. 

EXAMPLE I» EXAMPLE If, 
Of Oecimals tthne* Of Decioials 4o»f* 



.904 
.68, 

7333 
5424 



. 61472 



ft ." I.. y . '■'■*' 



. 7089 
.034 

28356 

21 267 

• P24IO25 
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EXAMPLE m, EXAMPLE IV, 

* 

Of htegert and Deci- Of Megers and Deci- 
maJs. together. mals together^ 



I * 




a.45 

1.0008 

i960 
245000 



2451960 



290.57220 



N. B. In working the particular Pro- 
duds, Regard lieed to be had to the pla- 
cing of the Figures of the faid Produ£l:s 
no further, than that the firft Figure of 
each Produd ftands one Place more to 
the Left-hand, than the firft Figure of th^ 
former Produft 3 and fo the Reft inOr* 
dcr. And the total Produd being found 
by the Addition of vthe particular Pro- 
duds, the faid total Produd muft have 
as many decimal Figures, as there are ia 
both the Fadors together. Which is ex- 
emplify'd in all the fore-going Examples* 
What Figures there are in the faid Pro- 
dud over the faid Number, they are In-^ 
tegers^ as in Example 3d and 4th. If the 
faid total Produd has not f^ many Fi- 
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fares in all, ds there be Decimals in tfiej 
adofs, then Cyphers niaft be added to 
the E^ft-hand ojF theFigareiof the taid 
Produft, 'till they become equal in Num- 
ber to the Decimals in the FadorS 5 as id 
Exam^de die fedond. 

16.' Divifion of Decimals. 

SRimait. EXAMPLE I, EXAMPL^r, 
Of Discimals di^Mi Of Decimals dla/tei 

M) •^1472 (.po4 .708^) .0241026 (^ (i. r*) (.0)4^ 

• « • • • 

612 ' "^^ 21267 

i - ^72 28556 

272 26356 

a . ' - o* 

)^tAMPLEIU» CiXAMPLElV^ 

Of tnttgers and Deci- Of Integers and Deci- 
mal* tijpffcr; '" * mals together. 

jr4,05) 2fo,$722o C3,924 245) 2451 9<*o (|,oooj 

22215 24$ * 



I 



mm 



6^422, 01960 

6664$ 196^ 



irtk 



^T772 
448x0 

29620 / 
2962^ 



U 
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As bj^ the fore-goiiig ExzmfAti of IX- 
ifijkm^ compar'd with the fore^going Ex-* 
amples of MnltifiicMim^ k is evidently 
floeM^o; Elow MniHpHidtim and Divijiafi 
mutoafly prove each otlier, in Decimals, 
as well as htegtrs ; fo alfo it is frorri 
thence evidently flhewn, that (as in Mul- 
$iplictttiamy the Prodod muft contain as 
manj Decimals, as are glVen in the two 
Faftpcs together, fo) in Dhn^tm^ the 
Dfvifor and Quotient muft contain toge- 
ther as many Decimals, as are given in 
the Dividend. Which is exemplify'd in 
all the fore-going Examples of Dlvtfion4 
When fo many Figures are fet off fof 
Decimals in the Quotient^ as is requifite 
(^together with the Decimals given in the 
Diviibf^ if any be given) to equal thef 
Number of Decimals given in the Divi- 
dend, the remaining left-hand Figures of 
the Quotient are Integtrs^ as in Example^ 
I, III, and IV. But if the Figures arifing 
in the Quotient according to the common 
Method of DiviGofij will not all of them 
(together with the Decimals given in the 
Divifor) equal the Number of Decimals 
given in the Dividend, then one of more 
Cyphers (as is requifite) muft be prefixC 
to the Figures already found in the Quo- 
tient 5 as in Example II, where the Quo^ 
tient found according to the common 
IWethod of hivipon^ <^ 34 9 which, be- 

caufe 
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canfe together with the four Fignreft ot 

the Divifor, they will not make up the 

Number of Decimals given in the Divi- 

dend, vi%. fe ven, therefore the QaotienC 

is to be made 0^4, and all the three Fi-^ 

gures are to be efteem'd Decimals. 

II, How common Fra^ions may be re- 

tfturmtii duc'd or turij'd into duimd Fratdions, is 

S«^ <bewn, Chap. 10. §. 13. Proceed we 

^9 Deci- now to fpeab of common Fra^ions; 



niaL 
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? 

tf thi Addition^ Subftraaion, Mul- 
tiplication^ affd Divtfion^ if vul:* 
gat: pr i^onlmali BraBms* 

VVlgA*^ tic tmrnm ^raftidiis are fo x.^ 
all-d, becaufe they were vulgarly ^"^^ 
br tfonmonlf made Cfc of, before that SJ/b'S?. 
decimal Fra^ns' were invented aiid Mi 
|Bade known. / 

The great DifSH^ttee between toomon d. 
and dectmai f^raiftlon* lies in this, that ?JUI?5. 
the denominative Valoei, or in one Sl^^^ 
Word, t!ie DenoAttiators of decimal fra^ »«'«'' 
aiodsjjdke as of Inlegeri) are Known by Zn'Si^i 
khe4Pfaces oS the decimal Figures, and ^<m/, 
proceed reRolarly in a like Pro|)oi:tfon j Jj^""' " 
whereas tm Denominators of common 
Fradions are not to be knotvn by the 
IHaoes of their Figures, forafmuch as 
tSofff proceed iK>t in any regulat nnffofift 
Proportion. 

fience, in the t^otation of common §; 
Fraftions it is requifite, to write down ^V Da»o\ 
not only their numcrative Values or Nu- " «Si 
cacratori, but atfo their denominatiye trs^imt 
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Values or Denominators- For Inftance^^ 
2 tenth Parts are by a common Fradion 
denoted ufoally tb^Sj/jt. 5 whereas the 
fame is. exprefs'd by a decimal Fradion 
th«s^»2^ namely,t (as has-been above 
obfefV'd;) the'Pt4te of the Decimal 1 be- 
fog kn^tf -to be tlie Wrft Place of Deci- 
mals, thereby h if ^nawn alfo,s that the 
faid 2 denotes 2 Tenths. In like man- 
ner, 2 hundredth Parts are exprefs'd by 
9 cofumoetFraaiw th«s, T^,Vand i 
thoufandth Parts thus, -rsW, whereas the 
fornfier ia . exptref^'d^aj X (JecithAl. Ff a&ion 
thu?, '502, v^ad the Igtfcsf .th(is,,j.002 : • 
Namely, the decimal Figure 2. ft^ndingi 
in . the former Fraiftioh in the focond 
Place, is known th«rd>y to denote 2 
hundredth Parts 5 acidtn the latteh Fra- 
Qixoxi (\a.nd,i.iig in the third Place, is kjoou^n 
thereby, to denote 2 thoufandth Parts. 
, Henceg wh?t is expcelJs'd by the cottimoii 
Fractions iV, and r^r^ and -rtW, is ex- 



.". •. 



prefs'd JDUlch (hgrter by thfe Decimal 
5f9 2,2 . And this (hor ter Way of Notation 
by Decimals, than^by common Fradbns, 
iiS 9flc Rcafon wWch has niadethe Ufe 
of decimal Fradions be fo generally pre- 
ferred tQ Bhe . Ufe of' ccwmon' Ff ani- 
ons, ... 






But 
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Bat that, wherein dccinjal Era&ipns 4. 
tliiefly exceli common Fradion^ is ^^^'^^^^ 
that decimal Fra&ions ([by Reafon 01 de^Lli 
their Denotriinators proceeding regularly. PraUhns 
fo the like Proportion, and fo being de- ^*^^ ^^'"^ 
noted by their Places, as are. the penp- wherein i^ 

ginators of Integers) are wor,k*d after the ^^^^^1 
me Planner as Integers ^ whereas com- ^^' 
ihon Frattipns can't be fo worked in ma- 
ny, Cafes, (namely, as often as they have 
different Denominators, which proceed 
iiot regularly in a like Proportion) 5 but 
inuft be firft reduced to one and the fam^ 
common Denominaton 

As often as coalman Fraftions have §* 
the fame Denominators, they may be common 
worked as whole Numbers, and fp. con- ^f'Xlme 
tain ho Manner of Difficulty^ as (h^ll be Dcncmi- 
Ihewn in the following Examples. Only Jfjj^; 
it may be of Ufe firft ta obferve her?, wori^d at 
that, (^Whereas the conunon Way of wf i- ^'Jf^s^;;/ ; 
tmg common .Fraaions, is to place vcitifwrn% 
Denominator under the Numerator with ^^^ ^*j 
A Line betvyeeh, which occafiohs fome ^J^^^^twtt 
feeming Difference between the Operati- 
• ons of Integers^ and corhmon Fraftions 
of the fame Denomination ^ in order to 
take away even this feertjing Difference,) 
it is very advifable to write common 
t'raftions, as we write Numbers of feve* 
i'al external Denominations, that is, to 

F 2 piacCv 
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place the Denominators at the Head or 
Top of the Numerators of their refpe- 
Aiye common Fraftions. Namely, as 
we denote two Shillings and fix Pence 

u d. 

thas, 3 and 6y fo it feems better to de- 
note the fame by common Fradions 
thos, a", and 6'\ thanthns (as ufnal- 
ly) ^, and A. For the former Way be- 
ing the fame, whereby Integers of feve- 
iral external Denominations are denoted, 
hence common Fradions being exprefs'd 
after the fame Way, the Working of thefe 
\ will more appear to be agreeable to the 
Working of thofe, than if the common 
Fradions were exprefs'd the common 
Way. However, to comply with Co- 
ftom, the common Way of Expreffing 
and Working common Fradions ball not 
be altogether here omitted, but plac'd by 
the Side of the other Way. 
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Addititif of common Fradions^ ef 6. 
the famf Penomitiatiou. tf^HSin 

EXAMPLE r. EXAMPLE II. '^^rfSf f^ 

tioH. 

,0 or -r^ — ^ — ^. 5 or r — — . 

-r«C*0l2 I? '2 5 20 ?6 ao 2p 

S»hflrMion of common FraSions, 7- 
of t^ famf Denomination. ^^k 

EXAMPLE!, EXAMPLE 11. 



S3' •• Si^^m^ VaS* 



II'' Ii~»=:r5 13'- 13—6=7 

8 or — ' — r -nr. 6 or — * 

— (*) 13 13 13 — ao 20 ap 

3 f 
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apt CO enauirc, yihy only die N^^ierators ai:c added and 
fibiira^d, and Hoc alfo the DenominaecfB. Whereas 
the Rulbii thereof is fiade cvkietc by the other Wa^r^ 
which (hews the Manner of Working to be the fame as la 
Jntegers oFfereral externa] Denominations. 
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8. Multipiicatim of common Fradion^ 
SI'']? of the frme, and alfo of different 
'^Z, Denominations. 

ii general. 

For ill both Cafes the Operation fd 
perform'd alike, namely, by multiplying 
t^e Numerators given oqe iqtp the other^ 
and alfo the Denominators. For In^ 
(lance : 

EXAMPLE I. 

g*X2'»=:5'* or i«T=^V' 

EXAMPLE n. 

gfx2«=g»» or ^"t^:^ 

Nor is the MultipUcdtion of common Frsu 
^ions as to their Denominators ^as well 
as Numerators) any other, than what is 
done in (bch Integers as are capable of 
fuch Multiplication^ namely. Integers of 
Meafute, as Yards, Feet, &c. For when 
3 Feet are ijjuUiplied into 2 Feet, not oij- 
]y the Numerators 2 and 9 are multiplied 
one into the other 'but alfo the Deno- 
ttiinators teet^ (viz. in Length) are mul- 
tiplied one into thq other, and produce 
Feet Square. Namely, as ^h2f=6f^^*^^^} 
fo ^^^2^=z6^ f^^*'^* ^* ^^' 
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is performMty divi^fkohijrAie^Wd^^^^ '£;^jf- 
rator of tKe DivideiTcr giVen V R'fhe r/*.. 
Numerator of 'the *'giV^,biVi^p,FoF 
Inftance ; ^ • , . ", . r ' ', ' ' . 

• f .• • f • • " ' • -> " V ' Tt I 

If the common ; W^llonVfilv'efi to be ^, -^J,. 
added, or fubftrafted' of. dijjrafelL be .^ "^jn^\io 
different Denominations, fBetLux^y rijutt rnc^^ 
be (as has been already^obftr v^cfc x^xii^^ ' "" 

how this is to be done,, (|iaIl;lS?"(hev^n m ^^ 

Chap. 10. «SVfif, J. ; . ". * ^.. cA'-i*;! "^^-•^'*\v> 
It remains here only to 6b(feyi^3,;^t^A > TD^^^^ 
a Fraction being a Part of' fopnfe'^orie ^^|^^.^ 
Thing, therfefore its Numerator ^^ugbt/Sf^^^ 
properly to be lefs than its Denomiii^tpr i^*^*\l^7o 
asr, T> T» T, ^c^ Which are there!fore -,|' 
caird proper common FraCfions. ^_ , • * ^^ 

If the Numerator of a common Frafti- i r. 
on be equal to, or greater than the De- '^«^p^ 
nominator, then it is caird an improper "^IJi^aK 
Fraftion ; becaufe, the Quantity denoted 
thereby is, either equal to one Whole, 
m in the firft Cafe 5 or elfe greater than 
one Whole, as in tkc feqoild M^JaY^. 

Thus, ^= I, 2,=ii/:i=a, ^=3; e^^. 

F 4 Namely, 
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Namely, hov mbcli 91) Improper Fraftf> 

Oa i$ api^ rliai^.pa6,i$ (ciiown bj 4H« 

ding the Numer^tpr^ tl)e Oenpmina^oc. 

For a$ oft^ as the* uenotpmator is con- 

^in'd 4n (^e ^uniqr^tort fo inaoy Wholes 

9re depote^ by tlje improper Fraftion j 

Slid ^ba^i? over, i; a proper Fra^lpn of 

. another whole. 

13. ^ whole Number with a comtnon Fra- 

iSi ^w** ^y »^ iscaIW»«,rip| Fraftionj 

irw: as fi, 2>, 174, <^f. 

When a Fraftion denote? a Part ol a- 




piqn. , ThHS, 4. of -^ of | of a ShiUing, 
IS 9 Frai^ioQ pf a Fraftlon, tind denotes 
pfee Pence... 
?4- How'thefe feveral Sorts of pomtnon 
SuSfJ" Jf''^^'^*9P?. niay be reduc'd one into the 



«fAer. and which is to be taken fpecial Notice 

tff IJ va ^^» ^? *^*"S of great Ufe» is this, that 

kc^tw»ff HI coiqjmon Fra&iofts what is principally 

biiomii^ to be regarded, is the Proportion <3^ the 

.^r4a?«n/. Njjujerajor to the Denominator." for, 

if this oie the fame, the Fra^iions are E- 

quijralcnt, how much focyer the Nuni- 

bejfs,. whefeby they are exprefs'd, rn^ay 

>fi ^ifTerent. Thus» .i.:=:^=,>=4^=H 

-.V=:444, <^c. Wherefore the Work 

n^ay 






nay fireqnently be fliorten'd, by taking f 
Ua Equivalent Fradioa ipftea4 . pf » 
greater. And how any commmn Frad!- 
pn given may be redac'd to its leaft eqni- 
yalent Frai^n, is alio fliewq m C%*p, 
to* f, I If And fo mqph may fuffioe 
concerning icoipmoR Fp&iqns iii tljis 

hs fQt SexMefim^ Ff2tctk>ni^ there is i6. 
fo^Janncr ql Difficafty as to.worjujjg ^/Scx?; 
with them, it being exactly tjic faiiie ^s SJU 
that of Integprj of fevpral exterpal Deno* * 

iniDatiofls. For indqcd fucb htm^rs coay 
be alfo eft^m'd Fractions, ms&. ShiUings 
may be eftecm'd andl caird Vigej^md Frg- 
iff^/, ^ forafmach ^s every ShilliD^ js the 
titrentieth Part of a Pound Sterling $ and 
Pcnct nay be called DHif4ecif94t Fr43^- 
ons^ foRifmach |s every Penny is the^ 
twelfth F^art of a Shilling t apd fo of Or 
Itfaer Parts of J4oney« Atid the fame 
}iold$ good as jtq the Kvera) Penprninati- 
tms of Mctfum ^ as alfo, af to Days and 
^Qon in Tioie. But it is nfual to look 
tipcMfi thefe, for fnftance. Days and 
Hours, rather as whole Things, than as 
Fractions, was. Davs of Years or Months, 
&€. and Hours of Days. Whereas, on 
the contrary, it is ufoal to look on Mi- 
nutes and Seconds of Time, not as 
Wholes* but as Fractions or Parts, wsj. 

Minute^ 



^ij. The Totmg Gentleman s 

Minutes of Hours, and Seconds of M!<? 
nutes 5 and therefore to call them ftxi- 
gepmdl Fractions, namely, becaufe a Mi- 
nute is the (ixtieth Part of an Hour j and 
a Second the (ixtieth Part of a Minute. 
And the like is to be underftood, as to 
Minutes, Seconds, Thirds, Fourths, &c. 
in local Extent. For as fuch a Minute is 
efteem'd the fixtieth Part of a Oegree^ fo 
fuch a Second is efteem'd the (ixtieth Part 
of fuch a Minute, a Third the (ixtieth 
Part of a Second, a Fourth of a Third, 
&c. Hence it will be fufljcient to adjoin 
here an Example or Two in Addition and 
SubfirdSfion. 



IT' Addition of Sixasefimal Fra£l:ions. 

/iiX, EXAMPLE I. EXAMPLE U. 

fUtns. ■ '• 

Honrs. I If- Degrees. I 11 III iV 

SO . 49 . 39 135 .;r7 . op . 59 « 49 
00.50.41 96 . 52 . 16 . JO. 04 

CO. CO . 49 . 08. 35 

162 . 10 • c6^ 1$.. 28 



21 . 34* 10 



V 



•— T 



^^ 



} 



• 



• < 



Arithmetick, 



75 



dm ^ ■ Sobftrafti, 

ttfimal 

PXAMPLEI, EXAMPLE II, '*'«^« 

Degrees. I n III IV 

163 . 10 . o5 . 18 . 19 

135.17.00.59.49 



I n 
91 . 34 ;lO 
00 . 50 . 41 

30 . 43 . 39 



MPMBiS ^iiiMB^na 



36 • 53 • 05 • 18 . 39 



f •. \ 



r?t 



CHAP. 



'j$ JT)e Toufig GentJtmstif 

CHAP. IX. 

P/ Algebraical Adilition^ Subftra* 
Baotky l^dultipliqition^ and piyi* 
Goa. 



I. 

Tie great 



rl (*) Algebraical Operatioit's Letters 
are ipade Ufe of to denote, either th# 
EiSw** ISJanJ^nj themfelves, or the Thtnes num- 
joncim ber'd. The great Difference between 
**' 2!»*- Algebraical and common Arithmctick lies 
j^^i^" * in this, that Algehr4 admits of negative 
wherein Quantities, wl^icti icommpn Arithmetic];: 
?»*'• 4pespoty 

2. Where it is to be noted, that, as by 
An 3Sta- an 4^rmafhe Quantity, . is denoted fome 
gfj^. wl Thing it felf j fo by a negttive Quan- 
pw Oiuaf dty, is denoted the JPfefeS or WMt of 
t}tjt»i>tt, ^-^jjjg j.gj| xhing. ^n affirmative Quan- 
tity, cither actually has, or clfc is (f) 
fuppos'd to have the Sign 4~ ^^P- to the 
ILeft-hand of it ^ and a negative Quantir 
ty, always has the S|gn — actually affixt 
%o the Left on it. lafomoch, {that any 



Mi«M 



,0 itkf^i denotes in the Jrabicli Language, as much at 
{tk Gnat or ExetSent Arc. 

iff) Namely, it is nfuaf, not aftnally to affix the Sign 
-f^ to i iugle afirmacive Qpantity, or to an affirmative 
Quantity, that (lands at the Begimiiog ok any compound 
^nntity, 

Quantity, 



/ 



AnthntetkL -jj 

Qaantity, wliich has no Si^' fo aS&t 
to it, is to be efteem'd an Affirmative. 
Thus, 3 A (or 3B, or 3C, &c.^ may de- 
late three ShiUings ^ and then — 3 A (or 
— 3B, or — 3C, &c,^ will denote the 
Want of three ShilHng$. Now, that the 
foar primary Operati(»is in ^(^<lrtf, are 
agreeable to thofe in common Arithme* 
lick, iwt where the Nature of negativi^ 
Quantities caufe fome Variation, will 
appear as we go along the faid Opera* 
itlons. 

Algebraical Addition ir. 

gathers into one Sum Quantities,^ °^SS,*"C;f» 
the fdmt Denomination, u e* Qpantities ^'t^ltltu 
which arc expreft by the fame Letter or Dinonano' 
Letters, and by the fame Sign, Affirma- "*"* 
live or Negative. For Inftance : 

EXAMPLE I. 

a A Or more agreeable 2 
2^ to the Notation of _£ 
7 A comcDoa Aritfametick. 7 

EXAMPLEIL EXAMPLE lil. 

a the 

— ^A or — I. A> 

--6A — 6. 4A' 



B — Cori+i-^i 
2B-7-5C 44-a~-$ 



Namely^ 



j9 The ToHng Centhmdni 

Namely, as in Ekamplel,, 2 Shilling^ 
(denoted by a A) stdded to 5 Shilling^ 
(denoted by 5 A) make together 7 Shil- 
lings (denoted by 7A), fo in Example 
n, the Want of 6 Shillings (denoted by 
-^A) added to the Want of one Shilling 
(denoted . by - — A) makes together the 
Want of 7 Shillings, denoted by -^7 A. 
3. If the Qaantities be of fiperdl Denomi-: 
fhetiiii' nations, then, there are two different 
SS.&X Ways of Working, according to thd 
t/fevcrai two different Cafes that may happens 
^a^' Namely, 

«^ Cafe ijiy If the Species or Letters, by 

itbe which the Quantities are eicpreft, be dif- 
ferent, then they can't be properly ad- 
ded, i. e* can't be gathet'd into one Sum' $ 
bat can ohiy be connected together by 
the Sign of Addition^ (vi2. -\-,} eithef 
ixpteft or underftood. Thus, 

Example iv, 



tt$ns» 

A. 

C4(t the 



A 
B 


Ot lA 
ih 


A-fB 


la-t-ib 

• 


feXANlPLE V. 


E 3i A M P L E ^ii - 


—A 

I 3C , : • 


— aB • 


M • • ■ 


— 2Bt+)— 5C or — sB-s't. 




Where 



Arithmeticks 7^ 

Where it is to be noted, that itrtfais 
Cafe Algebra is agreeable to conitdon A- 
rithmetick. For therein likewife Nun](« 
bers of feveral Denominations can't be 
properly added, while they continue 
fuch, but only connected by the Sign o£ 
Addition, which it is ufual to underftand, 
not to exprefs. Thus 1 Shillings and g 
Pence can"t be added together, while 
they continue in the faid different Deno« 
minations, but by writing them together, 

/. d^ /, d* 

thus, 2 . 3, that is, 2 -j- 3^ J^ft a* 
2 A and 3B, are added together in Alg9r 
brdy thus, 2A4-3B. 

Cafe 7dy If the Letters be the fame, 4J 
but the Signs of the given Quantities be ^A ^*? 
different, then the faid Quantities deftroy 
one the other in a like Proportion or 
Number. 

EXAMPLE VII. EXAMPLE VIIL EXAMP, IX* 

5 A — 6B 7BC 

— 3A 4B *-BC 



•2A — 2B 6BC 

The Reafon of thus Working will be 
evident, if the Nature of negativeQuan- 
tities be confider'd. For a negative 
Quantity denoting the Defect of a Thing, 
hence to add a negative Quantity, is in 
reality to fnlftra^. Hence, in Example 



So 



Vll, Cfoadd— aAtosAhthefajne, al 
to fuBftract 9 A from 5 A. And thereibitf 
f^ooi fuch an Addition, there arife^ righN 
\y iK for tiie Sum, which is really th^ 
Retaaindei^ of the gf^eater Quantity giveti 
above the lefi. And fo in the other tt^ 

Algebrakal SuhjirdBtoti 

ouJuties ^^^ *^® ^^^5 8*^^** Quantity out of the 
tftbetim greater, if they be ix>th of the /4Me De^i 
^mmim-i nomination. 

EXMAPLUI. kXAUVLE it. 






^A or f 

2A i 

5A $ 



••^Aor 
- A 

Ja" 



r 

■i 



wtm*^ 



M»»l 



£ it A M P L £ lit 



5A- 
4A- 



•aB— jC 



A+ B^C 



,«k 



ii*i 



or 



a 

5 
4- 






i+t 



g ' -" ! i-l! ' . ' y* ' 5 



u 



Arithmtkk. ■ ^\ 

. If die CJjiantiries be of feveral Denolwi'- 6. 
nations, then there are two differoi]^ Subftrafti- 
Way5:pf WorkingXas afore in Mduipi^.) ^-l^x 
according to the two difterent.Qa(b#,ihft( 0/feveni 
may. happen. . Namely, .^•■•, . . S'"'"'^' 

C^fi ifij If ttie tetters be/^ifiereoti '"^^/ 
thea.the. Quantities expreft thereby can't caft'tle 
be properly Aibftracted 5 but if cap only ^^* ' . "* 
be |fhewn, ty. the Sign of Su^J^faShn^ ^ 
(wss, rf-^ piac*d between the C^ntitieSi 
that they are to be fubftracteooQf fropi 
the other* 

EXAMPLE IV. EXAMPLE V. Example vt 

• A — A ' ■ — 2B : : 

B 3C — 5C • 



7- 



A— B — A—sd — aBC— )— 5C 



■^- - -^ 



A? to Example IV and V, ft Is to b<J 
tlott J, • that the Algebraical Ofief atioil 
Hgrecs therein to the coftlmon 5«^)^riififi- 
ok.- For {herein Hkewife Number* of fe- 
Veral Denominations can*t Be '. of dpprly 
lubftraOed, while they continae fuch, 
tone fr^cA the otnef. '^ Por nine 'pdnce 
£an\ lie: fubftraeted from twelve Shil- 
lings, while they all continue Shillings \ 
but it am only be (hewn, that the nine 
PenciB- ajfe to be fabftr^ctcd irom thef 

O ^ twelve 



* . 



$a The Tmmg dntkmani 

tvrelre. Sbilliiigs, by writing t^em t)^, 

s. d. , 

12—9. 

And as to Example Vf, it fe evidfenf, 

tint to fithfiraS * Negative, is really to 
. 4uld : Wherefore tp fubftrad — 5C, fs 
toaddsC. 

A L ^^ ^^ ^'^ Confideratfon (hews the 

f^ ResfOQ of the Operation Jn the fecond 

Cafe, tHimely, when the Specks or Let- 

' ters be the fame, bae t^e Signs diflferenb 

Nanely, 

- ' » 

EXAMPLE vs. jJ^K^ItlP^EVriL EXAMR. IX. 

aA — 2B 6BC 

— 3A 4B 



5A — 6B /BC 




For in Example VII, to fubftraft 
Is to add 3 A, and coQrequefitlyt the 
Quantity found muft be $A. And jtg i{| 
Example IX, to fubftra^ -^BC» is t<y 
add BC, and. therefore ^he Qjt^itf acln 
fiag from fucH a StdfJIrdSmif. naa^ b9 
7BC. Oa the contrary , in Uiamph 
VUf, to fabftrad 4B, being %h^ fyva^ «t 
to add —46, therefore the Qjiaytftjr 
fonnd ranft be — ^^. 

'AlJ^iO. ^fi^-f* '^ '* ^° '^^ obferv'd, tjiaf bf 
jTAddi. comparing the fevei:al fore-fioing j^gmd^ 



£oaW pioi one with the oiher, (v^ Example 



f, bC Miitim^ with E3camt>ie I| 6t StA' <"* '>>«''^ 
firitfUm^ Sec) it will thcQce appear, that .^S^ 
JUdifiu^ and SitkjiriSim ik) likewife oaa- ''t«r. ' 
tdally pfQve imk the other, in, Algebifat^ 
ifti, Us V€U AS Qoriinda Aihhincticki; 



V • 



Muhipliet fh$ Qoantities ghreo ^ tatxi 
akt other. Whether they he of the faim 
bt rfiffcr^dt.bc^ioaiuiationty.itaiBdjr, U 

moUipAtt Nanienttor into Namerator, 
ud Oesn^a&atxk hta Dettotiiioatoiv 

th*,- • ' 

|A a i aa DerioAQJimitorsf 
a A Hi 9 n t =i 6, Namtratofs; 



fc • ^ 



I^AA 



i:>i A M p L E a 



<5BC Numehitor. i * J = i5# 



, And here it is io be noted, that tny ^'t* 
$pcciM or Letter, b^ing maltipfi«i into ^J^ ^ 
k felf 6Bice, its Product is exprefs'd theftt expicmog 

G2 fcveral**"^ 



8 4 Thttvun^Gektimant 

diiftiof feveraf Ways, w*. A^'AiirAA, or (HT 

^fn^r A", othq,t. e. Afti(iiVre. Inlifceinan^ 

ner, A*<A"A (or AA>«A) =^AAA 5 or 

thus. A' « A= A' 5 (ID brthift, Af»'A==iA<',' 

>. e.' A cubed. AjkI - fo on, of whidt 

more, Chgp* 13. 

13. It it alfo to be'noied, that, jf the 

of fbt ■ Signs be alike,* then the Produft will be 

^Ixlr. atways Afliirauitive V but if the SfgtiS b« 

tbt?t<i- mil ike, then the Produft will be tlways 

NegaHve.: For the Maki()licBtor, if k 

be Affirmative, ^«/j 4anr) if >|(^tive« 

fakes 'dway the MuItifriicaiQd , whetMf 

this be AffiroMtive or Negative. V^hsne^ 

fore. 



dttftt. 



' * 1 



r 



■& ^ 



f«' . ♦ 



• * ^ l^ t^^^g t> often purt j» ^ 

+ into+r ^; ^^ r down, f ^^l, #a 

- inco ^C '^*' ''<Tht WantdJercof liof-C *5^f^^- 

ten taken away. 

In like manner, 

A Thiog fo often cook a-' 

gives-,) ^^y» f cortc'co 

*" ^*^ >he \<rant thereof fo of-C *^f^«^- 
ten put down or caus'd,. 




*■■ ■!■ 



bw 5A=A.f-A-t»A. 

Example 



jExaffii>IC'IIL Example IV. E^^imple y« Eiuunple VII. 

* B — 2B -H2 . : 5E 



AB . f^i r -- -5C^ . — 13DE 






In compound Quantitie^^ the Operation tg. 
may proceed fro^n Righj: to JLcfr, as in com- MuitipH- 
mon Arithmetick 5 but it is mtJrc ufual to com^und 
jperform Algebraical Multiplication fromt Left a^ttntuits. 
to Right. Thus^ * 

EXAMPLE vir. : 

. A-frE Sa Hkewife may com- io-j-2 

' A-t*E ' ' ntonMuIcipIicacionbe loj-a 

Part.P^o,of A« -:*. perform'd, w>[, > ■ - — 

iilul,iWoA+E. Ag-f-AE ^ . , . ioo-|-20 

Pirc.Pro.oflE.. 4"AE+Eijf "-. 1 2« 12=144* . +20+-4 

mul. into A-^-E. *■ > ■ ' t/^. i 2^=1 0^2. ■ - 

TfaccocalProd#«A^2A£r^E) ' 1 00+40+4 

^ " • ^Wherefore that is-in fhorc 



144. 



E i AM P L E VHL 



t\ 



A9+2 A£4^ 5o in commofc 1 00-I-40-J-4 

A+fi / Multiplfcai. t/i:^. i o t-2 



?art. Prol^f A. Ac+2A^E-|-AE7 144x^2^^17.23 10004-400+40 
Parc.Pro.ofE. +A^E+2AE^Ec Andfothis +2oo-t-8o+a 

^_ — ■■ Way, asoa > 

ThcTotalProdui Ac+^A^E+jAf^+Ec the Side. . 1000+700+20+8 

J^^..^^^ * chatftjnfhorc 

K B.; A thorongh' Infight j^|p;,thefc Xw<i, > 
l^ft Eomptes, is of gr^at U(e, ^Rn4ing to 
^ O 3 render 






^^* 



$4 Tfje ToMi^ GmUmatff 

fender Uie Extraction of the fqqare apd 
cube ^Qot ea(y to be apprehended, and 
cofl^efoentlf pjorformed. Of whi^i fe« 
vaMe,Chsp, \^* 



14^ 




takes the Diyi(br» as pftcn as a;ay be, 
oat of t|ie Dividend, and places the Rie* 
mainder in the Qaotie|ir. Where it is tq 
be noted, that Namerator u to be dtvi^ 
ded by Numerator, and Denominator by 
Denominator. 

;...■.•»• 

EXAMPLE r. 



DcBominator 4 a^ #: 

^A) ^AA (3 A Of, Numerator s) $ (i, 
EXAMPIEQ. 

Deoomiitttor c |>c b* ^ 

|G) f sBC (jBor, Numerator 3) 15 (5. * 

la like nianner, A)AA(A, or A)A*(A, or 
A)Af(A. AKb A/AAACAA, orA)A»(A»,or 
A)A<Aj, Alfo Aa;AAA(A, or A') A» (A, 
or Ay)Ac(A, V^e,' - ■ 

1$. If the Signs given be alike, then the 

ftf'*'^" Quantity foun^ by Divipom will be Affir- 

/* »/f native 5 if the Signs be unlike, then the 

QuocieBfc Quantity found will be NegatiVe. For, 

whereas DmJio» nndoet, what H^tiplr' 




ti . ; •: 






' .< 



AtithftieHck. 

» 

/putUti does ; and the Product of tfaft , Is 
tiie Dividend of thit ; the Factors of 
Ibis, . the DIviTor and vQootient 4tf that ^ 



for. deod. eat. 



fa&mn. 



PFOi. 



In 4") + /j- bccaufc i« +• into-fr 
Dlvi- ~) — vT Mnijipliea — Wo 4< 



tlOA. 






«7 



ji 



t:XAMPLE m. EXAMPLE IV. 

• 


A) AB (B. ^3B) 6ii* (— aB. 


EXAMPLE V. EXAMPLE VI. 


$0 — 5C' (--€. 4O) I abE (3E. 

• 


EXAMPLE VII. 


A+E^A^- 
AfH 


f-aAE+Ef (A-l-E 
- AE. 





AE-f E* 
AE+eJ : 



» ' 



04 



EX 



V 
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EXAMPLE VIII. 

A+E) A<+3Affe-|-3AE^-f E« (A^+aAE+Ef. 
Ac-f aAjE-l-AE^ ^ ' ' * 



■« 



AfE- 
A^Ei 



aAEf 
AEf+Etf. 



Ii H I ■ i l ■ I f , , 

o 



16. By comparing the fore-going Exam- 

^M^r'. P^^' ^^' ^f^^fi^^ » ^^^ ^^^ corrcfpofl-^ 

plication' ^^^^ Examples "of MuhipUcatiom j it 

rfw^Divi- will appear, that Algebraical (as well 
SjV^S' as common) Multiplication and Dw/- 

ciicVibe i^iy^ do mutually prove one the other. 
other. * ^nci alfo it will appear , that the 

17. bcft \yay to perform Algebraical Dir 
Tie bcft t/ij^n^ ' is by confiderihg, what is the 
j^/orm Quantity, which being multiplied into 
jiigebrai;^ the Divifor^ tvill t>rbduce the Divi- 
ffiif ''''' ^^"^* por^that ^s always the Quotient. 

jLif/?/>, if the Divifor and Dividdnd be 

altogether of different Denominations, 

18. then the Divifion can he no otherwife 

Jf^^JJ' J^^ p^rforro'd^ by (hewing, that the 

Qj^nntt' faid Quantities are to be divided 5 which 

ttes.vMi is done by writkig them like a Fraftion 

are of De- ^ ^^o .»..;* 

nominatU ThuS, A) B (? ' ' ^ ' 

I thcr Diffe- And 10 much for th« four primary 
i ^^ Operations in i^/jffiri|. - * 



\ ^ 



CHAR. 



>S^ 



\^ k 



^tthiftetick, '-■' - ^$1 



• • 



C H A P. X. ' 

. Of Redaaion. 

R&&fiffo/i is the Tarning of a Quantify i. ; 
of one Denomination, into an e^tti- ^'^^^ 
fakni X^Sitithy of another Denomihati- °^' 
6ri. - It is manifold. 

The ReduHiop^, which fliall be here 3. 
fir ft fpoken of , is that of an Integer of ^^^^^ \ 
one .external Denonrnnation into ano- ^egers int9 
ther. It is two-fold, Defcending and cquivalcoc 
Afieniif^g. ' ' : \^^^^ 

' Befiending ReduSton^ is that, whereby ^^ 
an Integer of an Bigkr or gredfer Deno^ firfi^pt- 
mination, is turn'd into ah Equivalent of ^^^^l*^ 
41 kfs Denomination* And this is done on, i^JL 
|)y mnhiplying the Number to be reduced Rcdufti- 
by fo many VntU of the lefs Denominati- gj^'^/^-' 
on^ as are Equivalent to one Unit of the greater 
greater. Denomination. Thus, P6nnds 2Tl!f * 
are turod into Shillmgs by multiplying ^w e^hi. 
by 20, j^hiJ lings into Pence by multiply- Yr^"/J^^^ 
ing by i2. Pence into Farthings by maU ^^L/iJT 
tiplyixjg by 4 : Becaufe, 4 Farthings =:i 
iPencr, and 12 Pence = i Shilling, and 
20 Shillings =r J Pound. So Yards are 
turn d into Feet by multiplying by 5, and 
ycet, into Inches by multiplying by 12 : 

^caufe. 



V 

y 



.r 






t 



|p9 Thf Xuti^ Qttt^maiif 

Becaufe, 1 3 Inches = i Foot, and 3 Feet 

= I Yard. ^ 

4. Afcending KednSUn^ IS that,/ whereby 

Staniij, an Integer of a /mmt DeBOB)inatk>n, is 

kodlfti"* tarn-d into an Equivalent of an bi^btr 

on, »r the Denomination. And this k d<me hr d!fe> 

Sr%- ^''^'^X ^^ ^'''^'^ ^^ rednc'd,!^ j9#4c* 

Cgm «/ i xr/ Z^«j// of the lower Denonuoatfon, at 
•wf ^' are equivalent to amtVmt of the Hl^ier. 
K r Thus. Farthings are trim'd into Fence by 
fiiwient dividing by 4, Pence into Shillings by 
^£f, dtvid ing by 1 2 » and Shillings into PoundM 
by dividing; by 3p ) for the BLcafon be-* 
fore affign'd in defoending RtduBiott. So 
Inches are torn'd into Feet by dividin] 
by 13, Feet into Tards by dividing b] 
9 4 for the Reafon H^ewife affign'd in 
defcendii^ Redii£fi9if, 
S' Thefe two Sorts of RtduShtt are of 
^Sli^^ in Multiplying or EMviding/irftajw 
f>« aediT of feveral external Denominations. For 
jmo», i«K- if the MakipIicatOT or Divifor confflls of 
*'''^'- many Figures, then each Operation i$ 
beft perform'd by Redkdfhm, For In- 
ftance : Suppofe there were an x 20 Pert 
f<Hi9, to each of which was to be paid 
lo/. 12/. 6d. ^,q. And it is required to 
icnow, what Sum will pay tliem all^ 
that is, what Sum io4. i2t. 6J» ^a, h 
multiplied by 120, amounts to. Now 14 ' 
order to multiply the lategers given in 
.fouqds, Shillings, P^nce, and Farthings, 



__J 



^ mdt be reducTtf liit* Opx; «»£. 

Wllieb, according M fhe MetMd of deu 
ftenimg ^liifc^ffoir defi:r)brd i' f. 3: ^ 
din»doQd 

10^ Then 213 taftfy^2^$o 

200 Shillings 424 Idfob Farthings 

'Hh 1 i given io. 2 1 2 -H ^i ven. 

the Sum 



•>*■•«* 



2 1 i Shillii^s 2 $44 Peqc9 ic»6^ Farthlogi 

•f($ given. 

« 

Z%So Pence. 



It being tht» found, tbat lo/. 12/. 
64. 3 ^, is equal to »0203 Farthings, I 
fnultifi|r l030g,by fod, the NijniHiA of 
Perfons propos'd. 

10203 Fat^ings. 
120 



204060 
10203 



mm 



1224360 Farthings. 



■p" 
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Hence, I learn, that the Suio rvqi^rVl 
to be known, is eqaal to t22^!So Far« 
things. It remains. therefore to turn die 
aid F«rthing9 into Pounds, SfaiUings, 
and Pence, by afcending MfdttSiom* 
Which, according to the Method of the 
fame defcrib'd, %, 4. is tijius done. 

> 

f 
4) 1234350 (305090 Pence. 



« at . . 

13 



•i 



024 
34 



035 

3<5 
00 Farthing, 

Agiio^ 12) 306090 (25507 Shillings 



24 

60 

60 

60 



• * • 



84 



*4 "• *! 



6 Pence. 



T- ' • * ' 




^ 






Ap^mtkL ' fg 
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Lufiff, 3o) 3jr:f07 (1375 Fbuods. 



• • • • 



40 

156 
140 

'100 



7 SBillingj* , 



/. i2i. 6^. 3f, to each oi'^^f^ 
, I mnft have in all a Sam of 'I^S^ 



Andfihusitis found at Length, that 6. 
to pay 10 

120 Perfons, . .««m.^ u..w .4« «w » w.»t«« w. ^^^ 
1275/. 7'^- ^^* And whether no Error duaioiu 
is committed id the fore-going .Operati- 
ons, may be tried by working again 
Backwards, t. e. by dividing 12^5/. 7^. 
6d^ by 1 30, and feeing if the Quotient 
will be (as it ought) 10 1 . 12 s. 6d. 
3f* In 6rder whereunto, 1275/. 7^^ 
6'd: muft bd reduced aH Inttf Pcfdce, 
Thus, • ^ 



1 ■ - - 

I • I « 









*26 »«14 



•m 



95500 Shillings. $1014 

'\'j given in. 25J07 

»■ ■ ' ' "K the Sam. •■ ■ ' 

35507 Shillings. ^0^084 Pence,; 
' ■'— -fd given. 

^o6q<I6 Pence*' 

Having tluH iastua^ tfiat 1375 /«' ^'^'^ 
^</. =306090^, i divide 906096 b^ 
I so, the MtfnD^ of Perfons aiiign'd. 

i. ii d.. , 



' • .••it 

■*. ' ■**» 

,. .. .« 



. i 




» A 



,__c^ ill ^p^)e|«i .tliat tfte Sum' itf 
Pen£e, which each of the 1 36 Perfont if 
' io irave, fs 9550 Pence, and ^ of a Pen- 
Ay, « e. g Farthings over; Whetefore 
I reduce the faid Pence farthsi^ into Shil- 

i2) 




< it f. 

• • • 



«5 

34 



6 Pence* 



\ 



9i 



Whenee I 6ad eath of the 1 26 P€t(oti$ 
is to have it 3 Shiltiag^, ami 6 Peace, 
•$ F'jtrthittgs over^ I redace, therefore, 
laftly, the faid ShiUingf into Potmd9> 
Thus, 




i0 . . 



ft 



la 

And thirs, I tfntf; tfiaf each Pierfotf 
will have t6L lii. $ d. s f . as wa» 
propose 5 and coi^tjqqeptly, that the 
fore- going RedkSion p^vf^^^oU right- 
ly pcrformU And I ha*e Hnfifted fey 
long appa the fore^gotug Example and 

Pfoojybccaufc the WotMng thereof 



11 
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will ferve to perfed the Learner in At*/- 

tiplic4tion and Divifon^ 

•; In Reference to what was ilbove (Cbtpi 
•jmtbtr 5. ^. 14.) obferv'd, the following Ex- 

Skflm ?'*'P'* ^^'^ ^ ^cr? atdjoin'd, whereby 
5»»«/ i^ (hewn, how much 245/. 6 s, 10 d 
^MKm. will make, being multiplied by 27, wis*' 

245 Then 

« 20 




4900 Shillings 9812 
-f6 Shill. given* 4906 



i«^ 



49odShiUingk $887* Rene*. . ., 

. -h 10 Pence :glven. 



» 1 1 



ii 







1 . ' 



1589814 

• It 



58882 



it being.thus foiitid, tliat 945/. 5/« 
to<l, is equal to 58882 Pence, the faid I 
equivalent Sum of Pence is to be multi- i 
|)licd by 27, viz* 

"^ . 27 



-jmm t ■■>■• ^ ■ la^ - 
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it fateing foDQd, that 58882 Pence 
ibaltiplied by 27, make 1 58^814 Pence, 
tliis iaft Sum is to be reduc'd into 9iil' . 
Hdg^ and Pbttnds. tka<. 



ta) 1589814 (133484 

• • • . • 

13 

35. 



?? 

H 



48 
ioi 

4^. 



»« 

•■ 



5 Pence, 



4 . 



H Tbm 



p8 TTje Toun^ GeniUtnans 

Then ac) 132484 (6634 



• • • • 



120 




48 
40 



80 
4 Shillings. 



And thus it is founds that 245 /. 6 s^ 

. 10 d^ being multipHed by 27, amounts 

to the Sum of 6624/, 4/. 6d. Which is 

the very fame Sum^ that was found the 

otherWay defcrib'd/J. 14, of Chap. 5, 

namely, by multiplving 245/. 6s. lod, 

(without RedH&ioft^ firft by 99 and then 

by 3, becaufe 9x5=27. And therefore 

by comparing rhefe two Ways together, 

it appears how much (horter that other 

^ Way above defcrib*d is,, than this by 

ReduSiofi. 

g. It was likewife obferv'd above, (J# i$4 

'Another Chip. 5,) that Multiplicators of feveral 

^hp?fn' external Denomination, never occur but 

htbiMA- la Numbefs of variout Meafures, vt%. 

Yards, 



itardfe. Feet, Inches, ^c. And if yba piicator ^ 
would in this Cafe WoflE by RedH&ii^, jf^^i"^ 
the MuItipHca|or as w61I as Multiplicand an re- 
is to he reduc'd into ope^ Denomination, 'jl^'^^ 
For Inftance : Stippofe'4.7 F^^t: 8 In* mahSu' 
ches, art , to be multiplied by 9 Feet, 4 
Inches. Firft, 47 Fefet, 8 Indies, are to 
be i^edoc'd into $72 Incheik Thudj 



47 Feef. 
• ti Inches^ 

94 
47 




5^4 

-\-B Inches giveti^ 

572 Inches. 



then 9 Feet and 4 fncheii art to te f e« 

, . , Ittcb. Feet. 

diic'd into ti:| Inches^ thus: 12 "9= 1 08 

tn^. Inch. ' 

Inches, atid i68-i-4=rtil Inches. Ha- 
ving thus reduc'd the Numbers j^ven in- j 
to one DenominiRion, tiiu Indies^ thtf 
terpedive Number^ of Inches are to b^ 
Multiplied one into dtiotber, «»;&. 

■ 

Ha ifi 



*> 



I 

i 
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572 Inches. 
iia Icchei 



1144 • 

572 .; . 
572 

fc I I — — ^ 

640^4 Inches fqatrc^ 



Having thus found the Produft (rn 
fquare Inches) of 47 Feet, 8 Inches, mul- 
tiplied into 9 Feet, 4 Inches ^ the faid 
Produft is to be reduc'd into fquare Feet, 
bjr dividing it by 144, the Number of 
fquare Inches in one Foot fquare, w%m 

t 

144) 540^4 (444 Feet fqaare. 
V6 



• • p 



6^6 

704 

576 

tiS In^es fquare. 



And thus it is found, t&at 47 t^eet, B 
Inches, muhiply'd into 9 Feet, 4 Inches, 

• wiU 
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win prodoce 444 Feet fOTare, and fsS 
Inches fquare-over. (*) And thus 'much 
for the ReduSionoi htegtrs 6f one Dev 
nonoinationi into hteg&^s of another Dcr 
^ nomination. .^ ^* 

The Sor£of RednShh.v^hkh (hall be %^^^^^ 
eientidn'd here next, is that of Fraftions Fraaions 
^ifjfeterdl Denominations^ into equiv^alenf ^//c^ai 
Fradfons - of the fiwe Denominatfom thns, iv« 
Which is done by multiphing both Parts ^"^^^'"^ 
of each Fradion given, into the Deno- ^fthetrnt 
Biinator of the other Fraftion. Thus, vefimu 



(1^) Accordiisg to what is ahov^ fafd^CJ. 16^ Cbgp $*) 
there is hcie raken Notice of by Way of Annpcadon, aot^ 
tter Way oPmuItipfying Numbers, \v{ieft Multiplier, ^% 
yrjfii as MulcipHcaad is ot ieverd Denominations ^ whfeh 
^s call'd, Crfifs Multtplicattoti, as ofl th^ 
Slit. Where 'the Produft is the fame, Fetf, Inphcf^ 
^« is found Ad c^her Way by ReduSh 47 . b« 
,««. Namely, here in Crop Mult'tplic4' pf . 04 
r/dff,firrt47f.k9h3:423f.fquare. And - ' 

likewifc 8 Inches, 914 Inches, 1^:32 In- 423 . 00 ' 
f hes fquarc. Then C47l^. =) 5^4 In- 00 .. i^. 
chcs, J«4 Inches, z=z22$6 Inches fquare ; 15.9^ 
.which divided by 144, (the Number oi\ 6« 

pt fouaie Inches in 4 ftpiire Foot,) gives »— ^ 

1 ^ f. fqnarc, -f-p5 Iriche? i^uare. And 444.12)9^ 

litewire(9f.=) I08 Inches, x8 I^- — 

iChes, =:;:8^4 lodics iquare, zz6 Feet 
i^uare. Which feveral particular Frodud^s and Sum^^gut 
together makcin a]I,444f. fquare, 4- 128 Inches f^afe, 
fdr the Produft ot 47 Fectj 8 Inches, >«9 Feet^4 Inches. 
• This Sort of .liSTofklfig |s calJ'd, Ctpfs l^Hlt'tplicAfm^ be- 
caufe ^ Feet are mulciplied Crofs-ways into 4 Inches, and 
t' Inches Croft-ways into 9 Fecc. 

H 3 Y and 
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f apd ^ are F4lac'd to one Penomimtir 

«!)) by tnuhiplytng 4^ into 4, aDd^intq 

3,' w%» f '•4==A» ' apd t^5==tV. Fqi 

■f =3tV, and ^=^-rr» that is^ 3 bears ths 

fame Proportion to 3, as 8 to 12 j and 

; Scjb^i'f the fame ProportiQi) to 4, as 9 

: to 13/ Andi therefore it is tbe iaroe to 

add -rr to iV, as to add -f to 4* To illp? 

(trate the fame by 4D Inftan^e : 1 1 b obf 

yipus, f:hat*T^ of a Shilling, i» 8 Pence ^ 

and likewif^ f of a Shilling, ly juft tho^ r' 

famew For |.o divide a Shilling into^ 

Parts, is to divide it into Groats 5 and i 

Ofoats make 8 ^ence. In Hke manfier, 

it is obvious, that t^ of a Shilling, is*9 

Pe»ce 5 and | of a Shilling, is the faiiie. 

for to divide a Shilling ittto 4 Parts^ U 

to divide it into Three- Fences: and three 

Three-Pence* niake 9</, Wherefpsre 

HlQf « ShiUing, =44->of j» Shilling, 

=44, ». t* 17 Pence, or i /. fdj And f6 

in SuBfiraSfioa^ \ — ^=t|-t7^' =5^., I e. one 
Pcwiy. And- ft in Diviffm, i divided 
by j, is the fame as tI aivided by 4-^, 
^hich is the fame as 9 <9{. divided by 8 J. 
whi<:h is equal to It, that is» Bd.is cott 
tain'd in 9 d. Once, and there is a P^niiy 
"oyer. 

|b. '.The thiril Sort of kedu&Mtt, to be 
P'J^ here taken Notice of. is tfie Reduction of • 

if 4 mixt a 9^ 
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a rnixt Fra^ion into znJmfnptr 5 which f'***** 

-is done by multiplying xhn Integer' Into ^^^^' 

the Denominator of the Frai^ion, and 

adding the Prod«a to the Numerator of 

theFradion. Thus, the mix* FradHph 

2qr is reduc'd to the improper Fradion-J, 

wzi. 2''4==8, and 8-f-T=T« So in M' 
. . ^ , SA_ CR+SA . . 

On the other Hand, an impnp^r Fracti- 1 1. 
^ pn is reduced to a ]^^xt or Integer^ by JI^R*^"- 
dividing the Numerator bj the Deuomi- improper 
nator* Thus, t=^t- And 4=2. And FfAakn^ 
it 19 to be obferv'd, that, a* this Re- ^^^^^ 
duSim of aft improper Fr&dlion into a integer. 
'Mix*, or InUgtT^ ferves to (hew the Va- 
lue of the faM improper Fraftion more 
clearly ; fo the other Redn(thn of a 
ifiixt.Fra^kion into an Improper is.neceC- 
fary, as often as a mixt Fraftion occurs 
tOTO worked with any other Fraftioni, 
For it muft firft be reduc*d to an Impro- : 
per- • ' • • 

The ReduSio^ of a compound Fraftion 1 2. 
Into a fimpk Fraftion is perform'd, by RedudH- 



other, anddlfolhe Denominators. Thus, fraam, 

qua! to'"'*"^^"*' 
i^=T of a ShilHnjg' u 0. 3'^Pence. 



Tof I of \ of a Shilling, is equal to 



p!e. 

^^. u 0. 2 Pence. 

H 4 A Fr; 



'.AP 



i^. A Fra^jton expfe&'d 1^ greator Nooh 
^ Redo- bers, is reduc'd to an equivalent VxzBA- 

fh^Mn' ^^ exprefs'4 by lefs Numbers, by any 

it Idler lumber that will divide both the Nume- 

f *""*• Mtor and Ch^noipinator oiF . jhe Fradioti 

given. Jhus, .^^=7, bepaufe \6) 44 (t 5 

or thus, 2)^|fr|4r|4li. So ^ IS tC- 

duc'd to -i by dividing both Terms hy 

J A- This l^edHSion is of vaft Ufe, it • 

.leihg apparent, that Fra^ions may be 

puch more e&dly work'd in lelTer than in 

greater Terms, The Method of reducing 

a Fradiott' into the Udfl Terms it can be 

reduc!d into, is here ogiitted, as being 

yerjr frequently nolefsJtroublefotpc than 

to wor|c by the Fra^ipns given. ' 

Vi- An Integer is reduced into an cquiva- 

!^/^'.« lent Frafl'ion of a given Denopiination. 

genfnto by multiplying the Integer into the De* 

S^f^Wcn ^o^^nator given, and' taking t^e jproduft 

%tnom^ for the Numerator Thus, the Integer ^ 

toion. is turn'd into a Fra&ion,. whofe P?no- 

minator is 4, namely, 2=2^=-*And 

this ReduSion is neceflary, as often as a 
Fradion is to be added tq^ or fubftraftcd 
from an hteger. ^ Thrist, 3+t==V-V7 
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Z^fih^ A commm Fraftion is torn-d in- 1 5. 
to a DecimfL by dividing the Numera- Jnt?^ 
tor, increasd witti Cyphers (as occafion moo^ 
jr^uires) by the Deno^jiiiator' Thn$, j^^^idL 
T=I^5. For 2)10(5. So T=^L.25 ^ for 

4) » ^P (2 S- And 4=l7 5 5 *® r 4) 3 00 (7 5. 
Alfo |=l335. For 3) icoo, C?^^. (333, 
efv. That is, the common Fraftion ^ 
can't be redoc'd into a Oecimal exa61y 
equivalent thereto : However the Ulflfe- 
rencc is (or tuay be by further dividing) 
>ender*d fo fmall, as \6 be inconfiderabtd. 
Naqiely, there is not. wanting toW fo 
make the Oecimal ^399^ exadly eqaiva* 
Jent to the common Fradion \i And 
this is fufficient to our Furpofe conoem^^ « 



CHAP. 
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CHAP. XI. 

Of Proportion, and more efpeciaUy 
' pf the Rule of Thrcc^ or Golden 
Rule. 

1. A ^^ ^^ Nambcr dividing any o- 

Proporti- ] /\ tbcF Nuoibcr, thc Quotient thence 

oi, what, grifing, (hews thcj*) Proprnhn of one 

to tlS other. Tnus, becaufe 2)6(5, 

therefore the greater Number 6 is Taid to 

be in a triple Proportion to • thc lefler n, 

and 2 i$ faid to be in a Sub- triple Propor-* 

• tion to 6. ' 

1. Four Numbers are faid to be propor^ 

SaH/Ji. /fW4/, when the two firft dividing one 

H^jSywhUi. the other, give the fame Quotient, as 

the two laft. Thus, becaufe 2)^(3, and al^ 

fo 4)12(3, therefore 2 and 6, 4 and 12, 

are faid to be proportional one to the o- 

ther; which their Proportionah*ty is wont 

to be thus exprefs'd;z;ia. 2 : 6 ; ; 4 : 1-2, 

or ^ : 2 : :, 1 2 : 4. 

5. Of four Proportionajs, fome two are 

A Remark always the Produfts or Quotients of the 

Trlf^^L oAer two, multiplied or divided by fome 

(*) This is by Mathematicians properly called thtRatk 
But we ufe the word Proforp'm in the fame Senfe in com- 
snon Speech. 

on? 



1 
• 



4yithifi€tif^^ to J 

pne and the fame Number. Thus, iii 
the fore going Example, 6 and i4 are 
the Pfodufts of 2 and 4 njultiplied by 5, ; 
ior ct and 4 are the Quotients of € ana 
12 divided by^5» ^ : 

Hence, if four Numbers be propofti- 4- 

,OOal, tbe Product of tU twp Extrc^ms^ Sion^ 
(1. e. of the I ft and 4 th Terms or NisitiH the Oidden 
bers) ff ah4J^ equd to the Producl oj.fk f&i^*^ 
fma Meavii^(i. e.^ of the 2d and-^cl for pro- 
Terms. . Nanjely, in both Cafes.i fhf vingM/«- 
Faftors are in effeft the fame .3 and' coiDr ^Icpllt^t 
^ fluently, the, Prod uftsmjifl: bf the fymep onaL 

* for laftancfi 2 X(^*3M)t^. ^^ 4-C4*3l 
u e.) 1 2. , And therefore, 2 ^ 1 2=^:6x4, 
bccaufe 2^4^3=s^2«3'^4> -•- .. 
. On the fore- going Prop^ny of Pro- 5f« 
portionals, is founded thc; Jink 0/ /V> £ R^r 
portioj^^ which from its great UCe la^aH ''^ RuI<^ rf 
^rtt and Scieaces, i» commoWy call'd tfi J^]^^ ^'^ 
GoldfiH ^ule ; as alfo ^/^e £1^/^ of ^^r^^ 
irqrh the three Proportionals givehvlSo 
i5ad the Fourth^ The Ruje (lands tkus: 
Of the three Terms or , Nnmber^ given ^ k^ 
the Second multiply the Thirds ^9?d\thc 
Firji (divide the Proditci^^ the Quotient 
1»iS he the fourth Proportioffdl fought. For 

inftance : Lef the • three , Numbers giveq 
be 2, '4, $ ij and for the Fourth fought, 
putQ. Wherefore, 2 : 4 : : i^ : Q. Where- 
fore, by the fundamental Rule (given, 
g* 4O 2^Q=4»6. And therefore, foi> 
' afmuch 
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afmudi as -~=.Q, it. will follow al(b , 

that ~-=Qy thalis, 2)24(p, the fourth 

. Proportional fought. For a : 4 : : ^ : i ^* 
€. If the Proportionals be of two feveral 

Se^OTM external Denominations, then they muflb 
^ji the be fo plac'd, as that the Firfl: and Third 
*^ may be of one and the fame Denomina- 
f'^ tion, and like wife the Second «nd Fourth* 
Forlnftance: Suppoling it be demand- 
ed, how much will be fpent in 56j[ 
Days, at the Rate of fpending five Shil- . 
lings in feven Days ^ thelTerms muft be 

dm /• ^» //• 

plac'd thus: 7*?5::365:Q. 

y. And if the Proportionals be exprefs'd 

Sffi^*^ by more than two external Denominati- 
^ »»«• Q,^5^ tijpjj tii^y afg {Q jjg reduced to Two. 

Thus, fuppofingit fee demanded, how 

tnoch MoMf one ftiall fpend in a Ye<r^ at 

the Rate of five ShiUirrgs a Weeki the 

four external Denominations here given, 

(jn%,. Monty ^ ShlBings^ ^ear^ and Week,^ 

iliuft be redoc'd to Two, viz. Shittings 

and Dafs^ as in the Inftance afore. 

8. If the Proportion runs (o^ that ihe 

Direft \ greater the third Term is, fo much the 

jjw»r^iwf, ^^^^^^y. jnyfi be the Fourth 5 or the lefs 

the third Term is, fo much the lejs maft 
be the Fourth 5 then it is called direct 
Proportion} and the fgurth Proporti- 



f 



\ 
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oftal is found out by the Rule afore' laid 
down, 5. 5. Thus, bccaufe at what- 
ever Rate one fpends , the more the. 
Time (which conftitutes the third Terinf) 
is, the more the Money fpent Cwhich 
conftitutes the fourth Term) will be 5 
hence, in the fore- going Inftance the Pro- 
portion is Dired 5 and coufequently, the 
fourth Proportional is to be found by 
the Rule laid down^ %. 5. Namely ^^ 

7 : 5 : j 355 : (^2111^ I e.) 260^ =15 . 8|, and i 

little over. ^ 

If the Proportion runs fo, that the p. 
gf eater the third Term is, fo much the todired 
lefs muft be the Fourth 5 or the lefs the ^I'^'^^^i 
third Term is, fo much the greater touft oftkeHuic 
be the fourth Term \ then it is caird ?^ J^!^ 
tndtrect (or wverje^ or rectprocal) Propor- 
tion 5 ^and the fourth Proportional h 
found out by a Rule fomewhat different 
from the former, namely this ; TU Pro-- 
duct of the fir ft andfccond Ttrm being di-- 
vided by the Third ^ the Quotient will ho 
the fourth Proportional fought. For In- 
ftance : It has been found by the Rule 
of direft Proportion, th^t .(rotunde) i^U 
or 260 Shillings will ferve a whole Year 
(or 365 bays) at the Rate of five Shil- . 
Hogs a Week. I would know, how long 

the 



/ 
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the fame Sum will laft: at the Rate 5f ^it 
Shillings, or of four Shillings a Weefc. 
in which Cafe, the Terms mufl: ftand 
tbns : 

s. Days. s. ,5. Days. i. 

5 : 565 : : 6 : Qi 6r j : 365 : : 4 t (i 

« 

NdW, becaufe it is oBVJbns, that the 
greatet- the ihkd Term is, fo triuch left 
the Fourth tnuft be, i. e. the more Mp- 
' ney is fpent Weekly, the Icfs Time the 
Sum i^ /. Will hold out 5 or, as in the? 
fecx)nd Cafe, the lefs the third Term is, 
fo much the greater the Fourth miift be l 
i. e. the lefs Money is fpent Weekly 
the longer Time the Slim i^/. will holj 
out :~ Hence it appears, that both thefc 
laft Inftances ate to be wwk'd by thtf 
Rule of indired Proportion.- Nacdely^ 

C A S E I. 

/. buys. ». ^3^-,^ , s^biyt. 
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4. Vi^i. s. .ji,.,- y.b'ayr. 



If 



1 

1 



i 
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If the Operation be dudy perforB4*d lo. 
according to the Rule of direft Proporti- ^ P«»f 
on, then the Prodjift of the Extrcams 'JurS? 
(as is afore obferv'd, %. 4.) will be e- •/direft 
qual to the Produft of the Means. Thai, '"f^^'** 
in the Example, (^. 8.) pf direjft Pro- 
portion. 

If tlie Operation 6^ duely performed ac- 1 1* 
cording to the Rule of indireft Proporti- Kj??^ 
on, then the Produft of the firft and Te- thereof 
cond Terms, will be equal to the Produft «direa 
of the third and fourth Terms. Thus, ^''^^' 
as to the Inflances (contain d, §. 9.) of 
indireft Proportion 



ion. 



[• • 



$65x5 = 1825— 3044.K6: 

And 365x5=1,825— 4s6i,x4^ 

It IS worth Obfervatfon, that although ' i^TJf 
the Rule of direft Proportion, be fome- ^^"^^ 
what different from the Rule of indirpd ^rofwtmy^ 
Proportion 5 and alfo the Proof of flie ^o^ndcd 
former, be fomevvhat different from^the^" /J ^ 
Proof of the latter *^ yet, both the Rule direU Frt^, 
of indir^a Proportion apd its Prool^ de- 1^^^*^ 
pend on the Rule and Proof; of i^irpft 
Proportbn. For indircfl; Proportion is 
ttirn"d into Direfl, feyfnaking the third . ,^ 
Term of the former to be>the firft Tivm ; 
upon wtiich tihe Operatiotf atid Prbof of 

indired • 
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indired Proportion, will appear in Ef^Cb 
to be the fame with that of dired Pr0« 
portion. Thus. 

irfdireft Proport. 5:305 : ; 6 : 3047. 

/. s. Days. i^Ofi: 

Direft Proport. 6: 5 : : 565 : 304^* 

Wherefore, 

P?6of of indir^Pfbpdrt. 365x5=3044^^*&* 
Proof of direft Proport. 365x5 i=:3044-x 6. 

i^i • . Hithertd we Have fpoken of the /Ffi- 

2bI*^im1*'^ Rule of Proportibfli or the Rule of 

Si^f^ Three, namely, when no more than 

Ffotartion. three Terms are given. It is now to ht 

obferv'd, that if the firft and third Terms 

have any Circumftancei annexed to thj^m, 

and confe^uently there be more than 

three Terms given^ then it is.calKd the 

cofHpQHfid Golden Rule, or the like 5 for-^ 

afmuch as fuch Quefiions confift at leaff 

of two Projx^irtionalities,, and fo may be 

folv*d by working the fimple Rule Twice^ 

For Inftancc ; 

14. If four Men in three Mbfith^ fpehd 

'M Exm- twenty Poands, how inuch wi^ fix Men 

^AtAviif n^end in twelve Montts, at the fame 

find Kate ? The terms muft ftahd thus : 

. "MM. Mmtbt, /. .Mm. Mmtbt. I.. 

4 : 5 « a© * J 6 : 12 > Q. . . . 

Whicn 
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^ Which may hp refolv'd into thcfe two 
ungle Operations, both Dircft, vi%. 

Men. /. . Men, ^ . /. 



4 : a* : : 6 i (i2!£:=:) 



30. 



, Months. U AfonShs^ ^^^^w»** v ^* 

And a : 3b : Ti^ : (22p^),^o. 

, Bar tlli?re is alfo another Way o^ i^» 
Working theL faipe, namely, by reducing jjjj*^ 
the Terms given to Three, and fo per- wtrkht 
forming the Operation of the fingle Role »*«/<«»«'« 
bat once; Thus, 

4 : 3 i 20 : t ^ : t2 : Q, may bereduc^d 
to 12 (^e.4'«3) : 20 :: 72 (i.e. 12^6): Q, 

And then i a : 26 : : 73 i (^J^^^}' ^^* 

Whence it appears both Wijrs, that 
the Q. or Number fought is 12c.. 

t*Voceed we now to the indired com- 1 5; 
pibctiid Rule; Suppofethen, 56 Shilling* -*« f^o"^* 
will maimain . three Men for fix Days, \^l^ 
how long Will 180 Shillii^, («. e. 9/.) tmpowd 
maintain nine Men at the fame Rata? ^'** 
Anfwer, ten Days> For (itft let as place 
the Terms rightly thus, in%> 

. I. Mm. Days. s. Men. Uajs, 

36 : 5 ; 6 : : 180 : 9 : Cb 

* i thC^- 
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Then by the fifigle direft Rule, work 
thus : 

36 ; 6 : : 183 : \,~~^^~ *'f'J 30» 

And afterwards by the ilngle indireft 
Rule, work thus : 

Mefi. Days. Men. Days. 
3 : 30 : : 9 : 10. 

Or the Terras given teay be rcduc'd to 
Three, and the Number fought may be 
fiQund by once Working according to the 
iingleRule 5 Thus, 

54o(/.e.i8o«3): 6::t^i^(t.e*^6^^^i io» 

And this may fufEce concerning the 
Golden Rule, (efpecially fo call'd,) whe- 
ther Single or CompouiKJ* 
17. The Rule of Society Of FeUmJbip^ is in- 

rGc rf ^^^ ^^ ^^^^^ ^^^^ *^^ Golden Rule, 
Fellow- applyM to Fellowfbip^ or (as it is now 
*i|u a-days more frequently ftil'd) Partnerlhip 
in, Trading, or the like. For thereby is 
found each Partner's Share in the Caifi 
or Lofs, in Proportion to his Share m 
the common Stock. Namely, the Rule 
is this : As the common Stock is to the 
common Gain of Lofs^ Jo is each Partners 
^han in the common Stocky to his Share in 

the 



7 
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fhe congmoh Gain or Lofs. For Inflance : 
t)f three Partners, one puts down 60 /. 
another 50 /. and the third 40 1, fo, that 
the common Stock is 150/. whereby, 
fuppofe to be Gain'd or Loft 30 /. It is 
deirianded, what muft be each Man*s 
Share in the Gain or Lofs. Which is 
found thus : 



II 



Cointnoa 
Stock. 



Common Shares in 
Gain or Stock. 
Lois. 



ISO 



36 






60 
40 






Proof 150 



Shares in 
Gain or 
Lofs. 

I a. 

10. 

0$. 

30 



5 



The Pf oof of. ^tie Operation confifts in 
the particular Shares in the Stock, ma- 
king up the wiiole Stock ^ and the parti- 
culir Snares in the Gain or Lofs, making 
up the whole Gain or Lofs. 

If, belides the particular Shares them- tg, 
felves, eonfider»t!on be had of the Times of the 
of patting down the Shares, as is requi- ^^^ly* 
iite when the Shares are not put down p,utmpf,, 
together j then it is caird the tomfmn^ 
ilule of Fellowftilp, and is performed as 
the compound Rule of direft Proportion. • 
NamelXi fuppofing -there be three Part- 
ners, one of which puts down lo /. for 

I a, four 



\. 
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four Months, another 1 2 /. for 7 Months, 
and the third 20 /• for one Month ^ and 
thereby be Gain'd 40 Shillings, or two 
Pounds. What muft be each Man's 
Share in the faid Cain ? 



Sum of pom- 
moQ Stock, mul- 
ci[rfy'dioco com- 
mon Gain. 

84 



Particular Shares Particular 
» partic. Times, Gains. 



Sum of 
Gain. 



40 



.• • 



24 






Proof 



20 



84 




19. 

The Rule 
$f AlJiga- 
tioD, and 
9f Falfc, 
why here 
miPUd. 



•1 ) 



20. 
Dircft, Al 
terp. In- 
vcrfe. 
Com- 
pound, 
pivifive, 



As for the Rule of AlUg^tlon^ it beteg 
not of frequent Ufe, it is here pafs'd by. 
And becaufe vi^hat may be done by the 
Rule of Falfe^ may more eafily and uni- 
verfally be done by the Rule of Equdtim 
in Algebra^ it like wife is here omitted ^ 
but fet down under the Kule of EquatU 
on by Way of Annotation. 

Proceed we therefore to obferve, (what 

' is of much greater Ufe in Mathematicks^ 

viz.) that if four Quantities be direSlj 

Proportional, they will be fo likewife 

Atternatdj^ and Inverfel^^ and Compofi- 

tiveljf, 



Arithmetich 



ir; 



t^vely^ and Dwijtvely^ and Conwrfeljy and ^'"mi'S 
Mixtly. For Inftance : • "" ""'* 



Direft 
Proport. 

, Altera 



{ 



A 

8 

A 

8 



Proport. \ 

Inverfe ("« 
proport. \4 

|A+- 

Compban- r "^^ 
dedPropo.1^_^g 



4 
B 
6 

A 

8 



Divided 
Proport. 



Converfe j 
Proport. 



''A— a 
8'— 4 

j A'-r-B 

''A 

8 



4 

B 

6 

4 

B 

6 






• 4 



• • 



• • 



« • 






• • 









A + 4 

8+4 



A 
^8 

fA 
8- 



A±B 

846 

a': A— 
4: 8- 



Mixt Pro- •! 
portion. 1 ,^B , ^_ 

• [8-\-6:8- 

I 3 



B 

6 

4 
B 

3 
B+A : 
5+3: 
Or, 

?i 4+3 • 
B— ^ : 
6—3 : 

Or, 
a- 

4- 
:j B : 
:: 6 : 
Or, 

:: a i 

• • \ ^ • 

• • T" , • 

4 : : B--f ^ : B 

4 ', : 64-3 : 6- 

Or, 
-B :; a-\-b:a 

-6 r:4+3--4 



4nd mxt 

Proportmi 

what. 



I 



■3 



J 3 
B+^ 

<f+^ 

4±3 
-b 

-3 
-3 



3 

3 
6 

6 

b 
3 



3 ForiaCfich 
^ Cafe, the 
_ ' Produftof 
3 >thc Ex- 
creams, is 
equal to 
the Pro- 
d\x(kc( che 



Me2(ns. 



It 
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ai. It is next to be obferv'd, that Propor- 
rropjrjwB, tion is diftinguiOi'd into Arithmetical and 

twofold. Q,,^,f,i,^l^ 

22. Arithmetical Proportion is, whenthQ 

Arithinc. TerrDS do exceed one the otheif, by l|a- 

^^Ttioll^ ving the fame Number gdd^dto (or fuh- 

wbaf. Jiraifed from) them. And it is fo term'd, 

becaufe Numbers caird in Greek 'AciJawI, 

ido exceed one the other in their natural 

Series or Order, according f o this Pro- 

portion,>z. i, (i+i=)2,(a-f !=)?, 

(5+1=) 4. (44-1=) 5, &c. 
22. Geometrical Proportion is, when the 
Geomcrri- Tcrms do excced one the other, by be- 
tt^X7 !^S ^ftluplied (or divided) by the fame 
. "^ ' . ' Number. Thus, 2,'(ax2=)4; (4'^2=)8» 
(8»<3i=:) i6, (16^2=) 32, (€^c.) are faid 
to be in Geometrical Proportion 5 name- 
ly, becaufe Geometrical Numbers, /• p. 
Squares, Cubes, &c. (of which in the 
following Chapter) are in this Proporti* 
on one to the other. 
24. * It is alfo to be known, that in any 
2i&(r Ante- two, Terms, whether of Arithmetical or 
OMife-'* Geometrical Pvox^onlon, that which is re- 
qaeni: in ^ fcrfd to the other, and is wont to be 

; * dent^ the other the Confequent. Hence 
all Numbers, whofe Antecederits ftand 
alike to their refpeftire Confequents, 
are Proportional one to the other : 
"'^ , Whether 

i • r . . . i 
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Whether in Arithmeticdl Proportion, as 

Ant. Conf* Ant. Conf. Ant. Conf, 

7 : 4 : : 12 : 9 : : 20 : 17, &c 5 or 

Ant. cinf. 

in Geometrhal Proportion, as 2 ; 6 : : 

Ant.Ot^. Ant. Cpnp 

3 : 9 : : 4 : 13, &c 

And if in cither Proportion, that 25. 
Terra, which was afore the Confiqutnt^ Continual 
be ContinHc, or prefently made the Ante^ iffi^'"* 
cedent^ then the fa id Terras are fa id to 
be in Contiftual Proportion j as in Arith- 
metic d Proportion, 4 : 7 : : 7 : 10 5 and 
in Ge(^nfetnc4l Proportion, 4 : 8 : : 8 : 16. 

Again, if the laid Continual Proporti- a^. 
on, whether Arithmetical or Geometrical^ Prpgrcfn- 
eiriier aftually . (^r^^jr^^//^, i. e.) pro-^"'^^* 
ceeds^ or is conceived tp^||n'oceed beyond 
four Terras, then it is peculiarly ftird 
Progrejjsoif. Thus, 3 : 4 : <$ : 8 : 10 : 12, 
di^c. conftitute an Arithmetical Progreffi- 
on 5 and 2 : 4 : 8 : 16 : 32 : 64 , &c, 
conftitute a Geometric^ Progrefljon. 

in Arithmetical Progreflion, any Term 27. 

reqpir*d may be made (without making f^ ^^^ 

all the Atttefedent Terms) by (f) adding in Arith- 
metical 

-'■ ■ ■ ] ■ ■ I .1 1 ■ Progiefjlion; 

(t) The Rule may be denoted in (hort by Symbols, 
thus, v]\, T=OX-j-*-, where Xdcnotcsthe Term fought, 
P its Diftancc from the firft Term, X the Difference of 
the Terms, DX the Diflioce multiplied into tlie Diffe« 
fence, ^ the firft Term. ^ 

I 4 th9 
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the firft term to the Prod ud of the Di^ 
ference, (i. e. the Number wjiereby aft 
the Terms exceed one another,) multi- 
plied into' the Diftance of the Term re- 
quired from the Firft. For Inftance : In 
this Arithmeticd Progreffioh, ?, 4> ^i 
&c. where the firft Term is 2, and alfo 
the Difference of each Term is 2, t 
would know what wiJI be the" twentieth 
Term ; whofe Diftance cbnfequentiy 
from, the firft Term is 1 9. Wherefore, 
19x2=38, and 38+^=40. Which therein 
fore will conftitute the twentieth Term 
required in the Progreffioh proposed ' 
38,. The Sum of. any Arithntetical ProjgreC- 
To find fiori, is fouud by (II) multiplying the 
S 5rT/ Sum of the firft and laft Tirms, into the 
metkai Number of all the Terms /and dividing *' 
■Proerejfm. ^^^ Produ(^ bjf 2. For Example t Sup- 
pbfe ao Stones were each' plac*d at' a Sta- 
tute' Pole's Diftance one from the other, 
and the firft Jikewife a Pole's Diftande 
from the Place; whither all the Stones 
were to be brought 'fingly in Order ond 
after the other^ It is" demanded, hc>v^ 
much he would go in all^ that (houl4 



(II) The Rule may be cxpreft in fhort by Symbols, thus, 
vh- Iz ^-^rea^T . '^ where Z denotes the Sum, «6 the firft 
Term, oTthcnUft, rf-f-« the Sum ot the firft. and Uft 
Jff/rps, T the Number ot Tf rijs, 

I i thus 
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tibus bring the Stones to the fajld Place } 
Aafwer, 4.20 Poles Length 5 which make * 
one ftatute Mile, and 100 Poles Q. e. 
ivro Furlongs and an Half) oyer. For in ^ 
going from and coming back to the Place ▼ 
in order to bring the firft Stone, he will 
go two Poles Length 5 and in going ana 
coming in order to bring the fecond 
Stone, he will go four Poles Length t 
and likewife in order to bring the thira 
Stone, he will go fix Poles Leilgth, &c. 
Whence it is evident, that 2 will be the 
0rft Term of this Progreflion, and . alfq 
the Difference of all the Terms from each 

a 

Other. And confequently it will be 
^ound by the Rule ia the fore-going 
^ed):ion, that in going and coming tQ 
bring the twentieth or laft Stone, he will 
go 40 Poles Length. Which being 
known, the Sum of all he has gone in 
bringing all the faid Stones to the faid 
Place, may be found by the Rule de- 
livered iiere in this Seftion. Namely, 
2'-(- 40=142, arid 42'* 20 ==840, and 
2)840(429. 

Any Term of' Geometrical Progreffion 29. 
is found thus. Having made fo many as To find 
you pleafe of the firft Terms of your ;;^eom?. 
Progreffion, by continually multiplying tricai Pro- 
the fore-going Term into the given Ra- ^'^^^"* 
//V, (i. e.' the common Number, by 

which 
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which each Term of the Progreffion is 
ipultiplied to produce the next following 

' Terra,) number the faid Terms accord- 
ing to their refpeftive Order, the Figures, 

^ whereby the Terms are thus nuraber-d^ 
being calKd their Indices. Then add to^ 
gether any two Indices, whofe Sum lef- 
fen*d by One, will equal the Index of 
the Term fought. The two Terms, 
^hich ftand under the two Indices, fp 
added together, being likewife multipli- 
ed one into the other, and their Produft 
divided by the firft Term, the Quotient 
will be the Term fought. For Inftance : 
Spppofe there is Occafion for a Geometric 
ral Prog^refljon, whofe firft Term (hall 
be One, and its Ratio 2, and wherein, 
the 24th Terra is principally to be 
known. Hereupon I make fome of the 
firft Terms, and write them and their 
Indices^ as follows : 

Indices^ 13345 6 J 8, &c. 
Terms ^ I. 2. 4. 8. \6. 32. 64. 1 28, &c. 

Now, becaufe no two. of thefe //y^iVw 
put together, and Icflen'd by One, will 
. tnake 24, the Number of the Term 
fought, therefore I firft find the 12th 
Term : Namely, becaufe the Indices, 

^-f?-— i=i5> therefore I multiply ^4 

by 



1 


k 




123 


64. 




?2- 




; 128 




193 




2048 


• 
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hy ?39 apd the ProdudI i$ 
90^8 5 Vj^hich (becaufe tbs firft 
Ternj, whereby it is to^e di- 
vided^ is pne) is alfo the 1 2th 
Term fought. 

Having found the 13 th Term, I pro- 3^* 
ceednextto find tbe 13th Term, (be- Sj!^/ 
caufe thefe two together will give me 
the 24th Term fought). Now the /«- 
^icei6'\-B — 1=15, therefore 
1 multiply 128 by 32, and the ^^^ 
Produft 1540565 which for ^^ 

the Reafon afore aflign'd is a1« 
jfo the ijthTcrrat 

Having thus found the 12th and 13th 31- 
TTerm, l^caufe the Indices 124-13 — i ^^^^1^ 
=2i^, the Number or (ndex of the Term flml 
reiquir'd, therefore I multiply 
4996 by 2048, and the Pro- 
dud 8388608 (for the^ Rea- 
fon afore aflign'd , without 
any morfe ado) is the 24th -^l^ 
Term, or the Term fought, 

The Sum of any Geometrical Progrefli- 32. 
on IS found thus : C) Multiply the laft T^ ^"^ 

• : : Vj[ ^ the Sum 

(*) The Rule may be expreft in (hort by Symbols, 
ihus, a/j;^. Z=:j@ar--ce^. Where Z denotes the Sum, « 

the firft Term, the fecond Term, « the laft Term, tf^q 
the Square of the firft Term, fia the fecond Term multi[4i- 
rd into the laft. 

'^ • Term 
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ff any Term by the Second, and from the Pro- 

S'SS"' duft, fubrtraa the Square of the firft 

v4f^ Term. Then hy the lecond Term, lef- 

fetfd by the SubJiraSian of the firft Term, 

divide the Remainder, and the Quotient 

)y!ll be the Sum of the Progreffion. For 

Inftance : 2. 4. ,8. 16. 97. are fo many 

Terms of a Geometrical Progreffion 5 

which added together, make 6a. And 

ifo much they. will be found to make by 

Working according Jo the Rule here laid 

down, wz. 32)c4=:i28, and 128 — 4 

=124, and then 124 divided Tby (4—?, 

ueJ) 2 will give 62. 

5?- Having thqs (hewn, that the aforefaid 

^STu' ^"'^ ^oiA% t^ue, I (hall now (hew, how 

f (aidRHU. by the farqe Rule is foly'd that coramop 

Queftion, vi^. what the Price of an 
Horfe will amount to, fuppofe he be 
fold at the Rate of a Farthing for the 
firft NaiJ, two Farthings for the fecond 
Nail, four Farthings for the third Nail, 
and fo . on doubling the Price of each 
Nail, for as many Nails as there be in all 
his four Shooes,*fuppofing the )Nails to 
be in all 24, viz>. fix in each Shooe, 
Now, according to the State of this 
Queftion, it is evident, that the firft 
Term of the Geometrical Progrefiion re- 
lating thereunto is One, and the Ratio 
of the fevcral Terms in the fa id ProgrejT* 
fion is 2^ as in §• ^9. whence it follows. 
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that, according to the Rule, J. 29, idt : 
finding any Term in Geometrical Progrcf- 
fion, the laft or 24th Term of the Pro- 
grclBon relating to this Quefticto, ,muft 
be (as is found, (J. ^i,) 8388608/ 
Wherefore, according to -the Rule, (§• 
32,) for finding the Sum:;of any Gee^we- 
trical Progreffion 5 the "Sum here reqpir'd 
muft be this, vi%. 16777215 Farthings, 
which by ReduSion will be found equal 
to 1 7476 /. 5 X. 3 d/. 3 ^. much too great 
a Price for the beft of Horfes. 

Nay, Tuppofing only a Pin to be paid 34. 
for the firft Nail, and confcquently for Fftrtheff 
the 24th Nail to be paid 16777215 Pins, '^ f"^' 
and the faid Pins to be worth no more 
than a Groat a Thousand j yet it wilt 
appear by Redu^ion^ that, according to 
this Rate, the ^r ice of an Horfe fo fold^ 
will amount to 279/. i2j. 4 J, and up* ^ 
wards 5 a fufficicnt Price for the beft of' 
Horfes. And thus much for fuch Rujks 
of Arithmeticky as rekte to Proportion. 



CrtAr. 



• • ■ 

126 the Toung CentUmdH*i 

C H A I^; XIL 

r 

Of the Extraaion (f the fquare and 
cube Root. 



^' 13 Y a J?i?^/ is fignified any Number or 

tdT r> Algebrdhai iQLuantity, from which 

Power, more or Icfs tnultiplied into it fclf do 

^^^' arife Produfts, which are diftinguifh'c! 

(from other Pfodufts ariffng from the 

MHlttflication of two difFcrtnt Numbers 

or Quantities one into the other) by the 

Name of Patters. Thus, 3 is faid to bd 

the Root of 9, and 27, &c. becaufe 

^j^^rrrp, and 3'<^><9=27. So A is fai^ 

to be the Root of A A or A% and of 

AAA or A\ &c. becaufe A^^A^AA, 

A*A»A=AAA. 

5. As often as any tower itivolveis ies 

the D'l- Root, fo many DimenSons the (aid PoW- 

5fS^. er Is faid to be cf. Thds. 9 (or rs) i» 
h(x»rtc' faid to be a Power of tw6 DimenBons j 
kofCd. 2^ ^;^ ^^ 3*3*^3) of three Dimenfions, 
C^ir. So A A or A* has Two, AAA or 
A* has three Dimenfions : Where it is 
alfo to be obferv*d by the Way, that in 
As A', &c. the vertical Figures are 
from their Ufe, call'd the Ikdicti of the 
Dimenfions. 

Each 



Arithmetic k. 127 

feacli Power is diftinguifti'd by a feeu* g. 
lidr Ndme^ according to the Number of T^^pcca- 
its Dimenfipns. Thus, A* or o, iscal-lfp^^ 
led a ficHttdan Power^ or a Power of T^h^nce 
the fecond Order, A» or 27, a tertian ^^^"• 
Power, or Power of the third Order, 

The feveral Powers do alfo borrow o- 4. 
thcr Names from Geometrical Quantities, ^^^^^ 
Thus, a Root is otherwifc caird by a ^^mc^of 
Geometrical Name, a Side ; a fecundan ^^* ^«»: 
Power is otherwife caird by a Geome^ ^^^' 
trical Name, a Square j a tertian Power, 
a Cube^ (*) 8cc. Hence, hq is the fame as 
AA or A% tic the fame as AAA or A% 
d'c. And 9 is faid to be the Square, 37 
the Cube of g , which is call'd the Side 
of 9 and 27, &c. 

It wasobferv'd. Chap. 9. J. 13, that 5. 
the two Examples of Algebraical Mnlti" a thorough' 
plication therein contain d are of great "fi^]' ^r 
Ufe, when thoroughly underftood 5 for- Aigcbrai- 
rffmuch as thereby the Extraftion of the ^^I^m?©" 
fquare and cube Root is rendered more u of gr^at 
eafy to be apprehended, and confequent- ^^ ^«- 
ly to be performed. Namely, the Pro- Excwakn 
duft of A-fE* multiplied into A-fE-, »/ the 
(Example 7,) viz.. Af4-2 AE+E^, (hewS ^^^l^ 
the feveral Members or Parts, whereof 

(*) Sec the following Names and Charaftcrs in Notes to 
Cbafn ^« of my Lutin Arichmccick. 

confifts 
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confifts fhe Square of any binomial Root,' 
i. it. of any Root confiding of tw6 Fi- 
gures or Quantities. For Ay+aAE-fEf 
cxprefs'd in Words, denotes thus much, 
vi%. that the Square of every binomial 
ifioot is made up of (A^, i. e/) the Square 
6f (A, l e.) the greater Figure or (Quan- 
tity, and of (E^, i. eJ) the Square of 
(E, i e.) the.leffer Figure or Quantity t 
and alfo of (2AE, i. e.) the Double of 
. the Produd of both figures or Quanti- 
ties, multiplied one into the other. 
^. In like manner, the Produft of 

maioa the Root A-j-E , .( ^^^^Jp'^ 8>J v^z, 
ji^cube Ac-f 3A^E+3AEf-f Er, fiiews the fe- 

'• veral Members, whereof confifts the 
Cube of any binoinial Root. For 
Ar4"3 A^E+s AEgr-f-Er^denoteS in Wordi 
thus much, vi%. tnat the Cube of every 
binomial Root is made up of (Ar, i. e.) 
the Cube of (A,) the greater Figute or 
Quantity, and of (E^, i. e.) the Cube oif 
(iE,) the Icfler Figure or Quantity 5 and! 
alfo of (gA^fe, i. e.) the Triple of the 
Prod-ud of the Square of the greater 
Figure or Quantity, multiplied into the 
Leffer 5^ and likewife of (3AE^, u e.) 
flie Triple of the ^roduft of the left 
' Figure or Quantity, muttiplied info (hie 
Oreatefii 



'M 




4- 
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From what has httn faid, appears 7. ^ 
fufficiently one Excel leney df Algebraical ^"^ Excel* 
'Operations 5 inafmuch as any Operation A^g/brl 
rightly perfdrm'd, ferve^ as a Rule for 
performing alJ dth^r Operations of the 
like Kind ; arid that too fuch a Rule, as 
the Underftandihg may much fooner ap- 
jirehend, ifc being exprefs'd by a few 
Symbols bi CHarafters lying all in on* 
View; than when the fame Rule is run 
but into a Multitude of Words ; neceffa- 
* i-y indeed to exprefs it, but. yet Con- 
founding, rather than informirig the Un- 
derftanding. For which Reafon I choofc 
to teach the Minner of Extrading the 
fquare and cube Root^ 'by the faid Alge-^ 
hraicat Symbols, rather than by Words, p 
in the following Part of this Chapter. 

Whei-eaS, theh it hai been (lie\<^ri, how ,9^ 
any binoniial Robt, denoted by A+E, ^^'g*/^ 
being multiplied into it felf produces a trfftmg 
Square, confiftihg of three feveral Mem- ^^ ^S"arc 
hers, denoted by Ay+^AE-f-Ef 5 it Jhlnit 
hence betomes not difficult, having th« confifli bnt 
Square of any binomial Root, denoted ^{^7^'^ 
by A^4"2AE-V^f • to refolve it into its Sjutntu 
Root, or as it is cbmmdnly exprefs'd, tot^^^'* 
extras its Root, denoted by A-f-E* 
Namely^ fdch a Square is refolv'd, firft 
by taking but of it A^, anc} taking A for 
the greater Quantity of the Rodt fought 5 
moxA then dividing the n^kc Member 2 AE 
•. ' K of 
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. d the Square, by l A the Double of the 
greater Quantity, and taking the Ete- 
mainder E for the lefs Quantity of the 
Root fought. For E being multiplied 
by 2^ makes sAE; a{id E^E, makes 
^4 And sAE-f^Ef being fubftraifted. 
fifom the Refidue oi the ^uare, after 
t^at Aq was taken away, there remains. 
Nothing* Wherefore, A-fE is the Root 
fought For Inftance ; 

A^+pAE+E^ (A+E 
Sobftraft Af 



Divide by 2 A) o-f-sAE- 

2AE- 



E^ 



9' So in Numbers. For, fuppofe the 
4u^Sej Square 144 to be proposed, in order to 
^ fa- find its Roor 5 I confider, (according to 
limbers what has been obferv'd,) that it confifts 
"* * of thrtee Members, anfwering to tlvsfe 
three, wz* kq, 2AE, and E^j of which 
Ef (according to the Order of the faid 
M^rabprSi and wbaf is ilhiftrated bjf Ex^ ' 
4mple VIL Chap4 9^ §-130 refers alwaysj 
to the right-hand Figure, and the ot^ier 
two 2 AE and Aq, to the two next fol- 
lewiQg Figures of the Square in their re-* 
Ibeftive Order. Whence it is ufual t^ . 
«&^8gRi0l mj S^ie into it$ refpedive^ 

Members/* 



rw- • w 
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Meinbers, bj; putting a Point under the 
right-hand Figure firft, and then under 
every other Figure in Order, as 144 j 

• • 

and then to proceed to the Extradion of 
the Root, as follows i 

E X A M P L E I. 

Square proposed 144 (i a Root fosgbc^ 

Sub. A), (/.e.the pctcellSq. in i).*: i 

•^«— ■«— ^ 

aA) aAE ^ . . 2) 044 



• p 



^-^ > Subftraft 1 1 At 

44 

feXAMPLEIt ^^ 

Sbiaie propos'd 3^49 C57 Root fon^li 

Ax * • 

SiifAj,(J.*.thcbiggeftSq.in32)»..25.^^ 

aA) sAE (E ., . . Jo) 749 
ftAE 70^ ^ 

^ -JUfT SubAraft 74?. 
749 !> ® 

it is to beobfcrvy , that, if the Squ»« 

proposed confifts of more than four Fi- ^^ ' 

gnres, then the^ Root to be extraded 

will conflft of more tha# two Figures j 

^d the fore-going Qperatioo is tb be reV 

'>;peated, a« in tlie following Eicafflple. 

K 3 EX- 
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10. 

of £x- 
tra^ing 
the cube 



EXAMPLE III. 

Squ. propos'd.. 52^184(572 Rootfoug. ^ 
•4 ^Fiibrtraa<A^\..*..^..--#.i^ 



« • • 



s 



• «>«■ 



5A)2AE(E*. •••io) 771 
>^^ 2AE«.. 70 

Subflraft . . 749 



•g^ E?...'49 






749 -' 



2A) 2AE (E . . ^^4) 2284 

2AE . . 228 
£^ . . . . 4 ^ '= Subflraft •• • . 2284 

2284 



The only Particular here obfervabic 
is, that Ijaviug found thq tvvo Figures 57 
of the Kdot fought; by the firft Operati- 
on ^ in thd fecond Operation, both thfe 
faid Figures are to be efteem'd as A, and 
the third Figure 2 of the Root is to be 
efteem'd as E. Aftdifthef faid Root did 
confift of four Figures, land fo the Ope- 
ration were 4gain to be repeated, then 
all the three Figures here already found 
arc to be efteem'd as A, and the Fourth 
to be foUod;as»E.' And foon.* . / - t 
-: A5 before has been (hewn, the Method 
fc£ Extradiilg the fquare Root of a ^om- 
pion NtHnben> ijjy the Atgekraical Sfquare 
Af -4^2tAE-^Ef 5 fo we proceed. no\y to 
fliew, the-M«thod of Extrafting the cube 
► ^ ^ Root"** 
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Root of any cdmmon Nurhbcr, by the 
Help of the Algebrkical] Cube he-^- 
'3 A^E4"3 AEf +Ee*. Namely, ithis Cube 
h refoWd, /irft by taking lOut of it Ar, 
and taking A ^he Side of\Ar) for the. 
greater Quantity of the Root fought 5 
and then dividing the next Merabtr 
3 AfE by 3 Af , and takmg the Remainder 
E for the lefs Quantity of the Root 
fought. For E being midtiplicd by the 
Divifor 3 Af, makes 3AE/7, and Eq^ 
3A=3AEf, and EjxExE=E£?. But now 
3 AgpE-fS Afef -j-E^ being fubft rafted from 
what remains of the Cube afferthat Ac 
was fubftrafted, there remains Nothing. 
Wherefore, A-j-E is the cubical Root 
fought. - For Ihftance : 

A<?+ 3 AgE+3 AE(Z.:t- E^ ( A+E 
Sobftraa he 



1 



Divide by N 6^\-^kqE^ri^Eq'ryEc. 
2h ) 3At/E-l-3AE!/-|-Ec: 



i* "^ 



So in Numbers.' "For, fuppofe the ii. 
Root of the Cube 1728 to be demanded. ^.'^;^^^ 
1 confider it confifts of four Members, \yJi^^^ 
anfwering to thefe four, vi%. Ac, 5 A^E, amp'c//i 
3AE^, andEt^'i and that fo, as Ee: be- ^"*^^^ 
longs to the right-hand Figure 8, and fo 
^. reft 3AE^, 3A^E, and kc to the o- 

" K 3 ther 



\ • 
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tlier three Figpres In Order. Whence^ 
as it Is ufaal, I diftingbifli the ^ven Cube 
foto the faidi refpedive Membert; by 
pdndng the right-hand Figure firft, an9 
then every third Figare, as 1728, and 



\ \ • 



fo proceed to the Igztraftion of the 
Hoot, as follpws : 



EXAMPLE ly. 

1728 (l* 

' • 5 
Subfb Ar|(?« e.biggeftCnbc in i) . ; ; I 

•« •.■'.,♦ •- 

•■■^^■■•■■^ 

jAj) 3A«E CE . . . 3) 0728 

728 V 



«■ 



EXAMPLE V. 

^ - • . V » . . . ; ■ . 

Sttbft« A^, (/•^biggeftGube in 185) . : . 125 



• •>. 



•■ 



jAj) jAjE (I ; ... 75) ^193 



Ec ... 343 

^0193 



o 






EX 






J 




3E X A M P L E VI. 

487i4J248(s7a 

• • • 

^Sft. Ac, (i. ^ biggcft Cube in 187) • . • ia$ 



•■■■J ' 

1? 



^ I. 



gA^E:ir-525 
3AEf= 79$ 
Ec= 343 



75) ^2i4j? 



Subftr^a '691$^ 



^tmmm 



*3^q)^fiqE (S 9747) Ip5<J24« 

jA^E^ip494 ^ 

3A%— ^HJ Subftraft ipi;(^248 




The oiily {^articular here , to Ije obr 
fervM, is the fanie with what was ob* 
fcrv-d in Refereace 6o the fquare Root, 
Example ^ ; nsmely, that haviqg by the 
'fifft Operation found the two Figures 57 
of tfhe Root (ought, both t!je Taid Ff • 
gares ifi the fecond Qperati<m are to be 
tftterta'd as A 5 and the third Figure 2 
of the Root IS to be cfteem'd as Bi. And 
if the faid UoQt did confift of lour Fi- 
gures, and fo the Operation were agara 
to be repeated, then all the three Figures 
already found are to be efteenj^d as A, 
atjd the Fourth remaining to be found 
^$ E. And fo on, according to the 

K 4 l^urabei 
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Number of the Figures, which the Root 

coniifts of. 

IQ. If, after that the fquare or cube Root 

A furd has been Extrafted out of any Number 

1^2*/ • propos'd, according to the fbre*goiog 

Rules, there remains any Part of the faid 

Number; then the faid Number is. not 

ane^aft Square or Cube, but fo much 

over as is denoted by what remains of 

the faid Number. And it often happens, 

that in mathematical Qpcrations, xhere is 

Occafion to look on fufch Numbers or 

Qqantities,, as Squares or Cub?s, which 

yet are not fo; and confequently, whofe 

Roots can't be expfeft in Numbers, 

(whence they are call'd fnrd Roots,) but 

^re wpnt to be denoted thuj, viz. iq6^ 

or V6, or '(imf)ly V6, denotes the Root 
. of the Ni^mber 6 taken as a Square, tn 

like manner, Vc($, or ^/^, denotes tl^e 

Root of ithe Number 6 taken as a Cube. 

. And therefore, the Square of the furd 

V6, is 6 5 the Cubq of the furd Vf6, is 

j like wife 6 5 and fo of any other Surd. 

13. As 2k Fradk)p is. fquar'd or cub*d, ])y 

iiowto J Squaring or Cubing its Numerator and 

exfr^^ Denominator^ fo a quadratick or cubical 

o/^^ua- Fraftioq is refoW'd into its Root, by re-^ 

dratick or folving its Numerator and Denominator 

?£^1 , iiitq their refpedive Roots, thus, |]ie 

^ Square, 
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Squafe of | is ^^ the Cube of ^\s4r* 
And on the other Hand, the Root of the 
Square ^, or of the Cube J^ is |. If the 
Root of the Fraftion can t be extra Aed, 
pr exprefs'd in Numbers, then 'tis calVd 
.a rur4 Frafiion 5 as the. Root of t taking 
it for a Square, i$ Vt 5 . the Root of j ta- 
king it for a Cube, |s Vf |. 

The Squares and Cubes of the nine 14. 
Olgits or fingle Figures ought to be fo ^/ ^*^ 
well known, as that at the bare Sight of ^atdc^$ 
them their refpefl-ive- R^oots (hould be of the mt 
perfeaiy known, to which End the ^«^ 
faid Digits are here fet down, with their 
refpeftive Squares and Cubes on their 
Side. 



Root. 

4 

s 

6 

7 
8 

9 



• • • • • 

> • • • • 

• • • • • 

• • • • • 



Square. 
I . 

4. • 

9 • 
16 . 

36 . 

49 • 
64 . 

8i . 



Cube. 

, « , 
8 

^7 . 
64 ,. 

.125 

216 - 

345/ 
512 

729 



Thefe Squares and Cubes of the nine 15. 
Digits, make up one of thofe numberiiig f«^^^^ 
Rpds, which commonly. go by the Name ^Jye«r 
of Napers JBoffesy as being of good Ufe, ci«*« am^ 
* ' ^ together '" ''''^''^*^ 
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mmeeap ttf^sAct wMi the Other Rods or fiboe^" 

h'iSMH '0 Extfa6Kflg the fqaare or cnbe Root t)f 

Bones, amt any Nuffifcer g^Ten. But the quickeft 

tt^. M«f^<^ of Extrafting the faid Roots is 

rithmT by the Hdp of fLpgaritfcms, as fhail be 

fbewn In the laft Chapter of this Trea^ 

jCffe.' AndthtBtnuch for the Exti'a'fl^o& 

of the fquare and ctibkal Root. 



■*4iMM*piMa^MM«aMM^^^^ 



CHAP. 



*iMii«i 



Pf Equation^ or the Method of (di- 
ving QuejiiottSy by (what is call'^) 
the Rule of Algcbrii. 

f • ANT Queftlon being propos'd, pat 
^!SJJ? J\ A, or any other Vowel, to denote 
srett be the Quantlt;^ /^«K^^. as if it were already 
^*ft^. known } 9nd put Cbnfonants to denote 
frmtif the Quantities /;^». Or any other fuch 
unitnowB. like Method may be made Ufe of, where- 
by the known Quantities may be diftin^ 
gaifli'd froth the unknown, 
a. Then frame the fcveral Quantities, 
'^n toa« whether given or fought, according tp 
jSeJrJw. <tbe State of the Queftion propos'd 5 and 
out of the faid Quantities fo fram'd forn^ 
an Equation ^ that !s, compare the faid 
Qtiantftfes tqgethef, 'till you percdrc 

' fom4 



fotiie jeertain of tfaeto to be equal Do tK* 
iheriome. 

' And b^caufe in ftAiortmngan Eq»a^ g. 
tiod, tte kndwn and unknown Qoand* ^^^know» 
tics are generally mirt logcAer^ tfiere- ^/peWi. 
fore, the next Thing to he done i\ To rated /w«i 
jto reduce the Terms of the Eqaarion, as ^^^JV 
that the knovrn or ^iven Qaantities may dnBiuatir 
make one Part or Side of it 5 and tlw •^ 
unknown or fought Quantities the JDtfaet 
t^art or Side. And dits is to be done af^ 
ter this Method and Order. 

jFff/2, If the Quantity fought, or any 4- ^ 
Power thereof be a Fraftion, then the ^^Jj.*r 
Equation is to be reduced to another Fr^lX 
^quation^ whidi may be exprefs'd whdl# '«^« ^n^ 
iy in Integers. And this is done by turxir ^^^^* 
|ng all the other Terms of the Eqdatioa 
into Fraftions of the (mas Denominator 
with the Fraftion given, and then k}'*- 
ine afide the faid common Denominator. 

Mi 

for Inftance : This Equation — |-6i=i5, 

amounts to the fame as this f"* ^*~^°* 

and confequently to the fame as this 
if^-j-24=6o : Or wholly in Letters' thus, 

-j^c^id^ is the fame as ■' ■ ■ ■ , "^ ■■* 

which is the fame as 4ia-\-ifc=:bd. 

Secondly^ If the known and unknown 5* .,^ 
quantities are mixt together, trahfpofe ^'^K 
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the Quantities under contrary Signs, *tiTl 
all the unknown or fought Quantities 
nake up one Side^ of the Equation, and 
the known or given Quantities the other. 
Thus, 444-24=60, will become (by 
tranfpofing .24 with a contrary Sign^ 
44=60 — :24 5 or aA'\'be=:bdy will be- 
come ad==bd—Tbc. Likewife, 100=84, 
will become 8) 100=4 5 or Z=84, will 
become 8) Z=4. 
6. If all the given Quantities happen to 

^^^^^ be multiplied into any Power of the 
Quantity fought, then all the Terms 
muft be divided by the to weft Power of 
the Quantity fought, that is contained jn 
theEquatioa Thus, 444=344, becomes 
4=5, namely, by dividing each Side of 
the Equation by 44. So a^^ba '=L'h\ 
becomes (by dividing each Side by A-j 

7- But if the higheft Power of the Quan- 

h^6^ tity fought, be multiplied into any given 

tn muter Quantity, then all the Terms of the E- 

94^ quation are to be divided by that given 

Quantity. Thus, 5444-9^^=^4^ becomes 

44-4-34=8, naftiely, by dividing each 

Side bf the Equation by 9 j or ^444-^^4 

=i, becomes 44+^4=^ by dividing qn 

each Side by ^^ 
f. If any Quantity be a futd or irrafioffal 

^fifyf h Quantity, then the Equation is to be rq- 
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ddc*d to aiibther Equation, which may ^^^^ 
be exprefs'd by rational QLuantities. Thus, RtcloiuL 
V4i±r5, will becotne (by fquaring both 
Parts of the Equation) 4=9^ j or V4=^, 
will become a:=^bj>. 

Lafily, If only fome Power of the 9* 
Qaantiry /ought makes one Side of the g^/^J^;;^ 
Eqaatiouv and one or more Quantities ofRoocs. 
given* make the other 5 then the like 
Root is to be extrafted out of each 
Side or Part of the* Equation. Thus, 

~-f 8=i28,will become (firft by Tranf- 

pofitipn —=1^05. then by taking a- 

way the Fraftion, 6aA=^6oo 5 then by 
dividing on each Side by 6, aA^=ioo 5 
and laftlj, by Extrafting on each Side 

the fquare. Rpot) 4=10. Or -\-dz=f^ 

will become (firft ~^f—ci, then hU;=i _ .^ 

/c-^f, then aaJ^' M Jaftiy^ " 

It only remains to be obferv'di thfft lo. 
when an Equation cap *»? ; fo form'd or ^^^ 
reduc'd, as that the known rQuantity (or quMtm, 
Quantities) can be wholly feparated Acta *^^^ 
the unknown, then it is caH'd a /«?/« Or Equ»ti<m^ 
fure Equation. But if after all that C3^ "bat, 

be 
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}» done, the unknown Qoantity (or 
Q&mntities) will remain on one Side 
dffefted or mixt with the known, thea 
the Equation is caird an affeSied or fxthct 

Equation, Thns,d=:^: '^^y-^* or=:io, 

is a pure or (imple Equation, but m-^-Bm 
:=zd^ or 4ii+a4=ra, an aJOPefted or 
tnixt £jquation. It is fufficient to the De^ 
fign of this Treatife, (this being to give 
^om^ Gentlemen* only aTaOe of AtgS^ 
ira,) to fubjoin to what has been faid 
Tome Examples of pure Equation 5 re- 
ferring, fuch as would . go farther into 
this^ excellent Art, to niy Latih iTreatife 
of Arithmetic^ 

EXAMPLES 

11^ An hundred Pound is to be divided 
Bxampies into three Parts 5 one whereof is to be 
•/pure three Times as much as another, and the 

Ifwo. What wi i be the three Parts re* 
quir*d > , 

It is obvious from the Tenour of the 
Qutftlon*, that' aiiyt one Part being 
known, the Reft lAay be known ^thereby. 
Wherefore, kt ir denote the leaft Pifti 
aa^if it were already known. It will 
thence fpflliwacitoKiiftg to the Tenour 
or the Qaeftion, that^ the fecood Part 

will 
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wifl be ik ; and the tbicd Pait, Wcanre. 
it is to be equal to the t;w<> iasmwi, wSX 
Iqc i^ The (evera^i Quasitit]e& not g^o^^ 
being thus denQted, an (;^). Eqoatron ie^ 
to be found out among the Quantitleai 
(given or not given)- contained in the 
Queftion. Apd, 



(*) According to what vas above {Ch^i ii. §. i^y 
faid, it (hall here be (hewn, how this fame Queftion may 
be folvM by the Rule •/ Ealfe^ fo calfd, becauft from 
(one or) two faMe GoeiTes, aQd their Errors, is dtduc'd tbo^ 
true Quancity foud\t> by this Rule. Multiply e^ch. QMefSy. 
into the Error arimg from the other Guefs. And if the 
Brrors be bgdi alike, (/« e. tod moch or too ]iBtIe,>.di- 
vide the Differenpe of the Produfts, by the Diflcrence oC^ 
the Errors ; but if the Errors be uijlike, divide the Su|i^ 
of the Products, by the Stem of the< Errors. Thi^Quoti^' 
eat will be the Number fought; Fbrlaftanoe; Uec 14; 
be giefs'd to be die Number fought, or leafl Pare in t)ii% 
OuclHon* Therefore, the fecond Part will be 12*3=35, 
The third Part 3^122=48; Which tog:ed9cr make 9^^ 
fo, tliat the Error is •* 4, or 4 too litde. Wherefore, let^ 
19 be guefs'd next to be the Number : Then the feconi 
Part will be 39, and the third Part $2 ; whiah, togeohei^ 
make 104, |ind fo the Error will be -f-4, or 4 too much. 
Wherefore, according to the Rule, 

-. - i.i2KEr. 2<^+4rr48.Su,ofPr.ioo/" -^,- ,, 

Guefs, , ^« /I _T.. c ^fr. ~o^ i24.N.fought. 
.2*i3>«Er. ijr— 4;is52»Su.ofEi. 8 Vs; * r 

HancCy by comparing this Operation.- with dse Alu^brakat 
One, will evidently appear^ che|tecellen/:y of the Aigelital-r 
cn/RuIe, above the Rule of ivi//f, as tp Shortnefs* And 
tfaea the former, excells tbt lattca^ &r mone a^ to Ej^tidt ^ 
the former ferine all (^ueftions caj^aNo^of Sohtipnrj thb 
Utter (whether it b^ the fiogle or doi^ble Rule (^ JPalfei 
but t tew in Compariibn. /^ 

1. FofV 
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t. t'orafmuch as e- 
Tery Whole is equal/ /. 
td all its Parts taken7lo6=^^-3^^^4ik 
fttgether, thence it fol- 
lowi, that, 

!2. Which Equation 
may be (horten'd, by/ ^r 
adding together the fe- > i oo=8ii 
veral Parts into one 
Sum 5 thus, 

.'5, And therefore by > L 

§. 5, or^. 7, of this > 8)106=1^. 
Cha^teri 3 

Aiid thus the Quantity of ir, or thd 
Ifeaft Part required is found out. For 
8)ioo/#=;riaT/, or which is the fame 
1:24-/; that is, 12 1. 10 s. Wherefore, the 
lecdncj Part or 34, is equal to 37/* lox* 
And the third Part or 4<r, is equal to 50/. 
Which three Parts put together, make op? 
juft lOoA 

E X A k P L fe It. 

A Man being ask d the Age of his four 
Sons 5 made Anfwer^ that the Second 
was four Years younger than thi^ EldelV, 
and the Third was four Years younger 
thati' the Second, and the Fourth was 
Ibur Years younger than the Third, iind 
withal juft Half the Age of the Eldeft. 
What then was the Age of each Son } 

Let 



_ I 



nf^»^-^""W 
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hi6t i dendte the Age of the Elder. 
Therefore, 4 — ^4 will denote the Age of 
the Second $. 4t-r8 the Age of the Third | 
and i-^i i the Age of the Fqurthi But 
now, according to the State of the Qae^ 
f^ion, the Age of the Fourth, was alfo 
Half the; Age, o| the Eldeft,, that is, 
« — 12=4^. whence it is obvious e- 
noogh withopt any tjiore^do, that «=r34, 
or that the Agp of the Eldeft is 34. Ana 
the fame will he .found by Working 
according to the Rule of Algeh-d^ as fol'> 
lows; Namely, 

i. the Age of tie- 
I'oiirth 4—12 IS, accor-, 
ding to the Statd of the> 4^—i2=:iJi 
^aeftion, tialf the A|;e of' 
the Eldeft, that ii, j 

2. Wherefore, tne faid^ 
Equation being freed from, 
tjie Fradion by §,4. of> id — 34=^ir*, 
this Chapter, will ftand 
thus : 

- 5; Wherefore, by Trapf- 

pofittg i4 under a diflfc-^ a4=ri-|-2i 
rent Sign, according to ^'» • ~ "** 
$t of this Chapter, 

, 4. Wherefore, by Tranf-p 24—^4=24 ' 
pofing it likewife, accor-X^,^ . .. ._^7» 

ding to the fame f. 5. y^»"'''-='t 

L Having 



\ 
.J 

.1 







t^6 "^e '^^^^ CeirtUmans 

. UiVitt^ thus foifnd the Age df tW 
^eft Son to be 34, the Age of the Se» 
. fOod will be 20, of the Third 16^ of tfat» 
Foarth 13, and equal to Half the Age 
of the Elddft. 

E X A M P L E m. 

Ab Oxotii^m and CtirtthiigiMt meeting 
hiQt the (Other, and comparing hofr 
ftrong each wa^ in Pocket, found thele- 
hf, that it ihe OxmiiMM gav« th6 C«»jr^ 
brigidn one Shilling, they fhould Both 
have alike : Bat if the Cdnubngitn gave 
the OxonUu one Shilling, the 0xdki4» 
would have TtJIrice as mUch as the Cd^tk- 
ingidtt. Xt is demanded, how many 
Shillings each had in his Pbcket ? Let a 
denote the Number of Shillfn^, which 
Che CdHtabrigUn had. \^erefbre, «r4-x 
will denote ttie Number of Shillings, 
i#)nch Both had, after that the Ojioniatt 
had given one ShrlHng to the Ctnuhi- 
gUu, they beifig Cuppos'd in the QudUon 
to have had then Both alike. Where- 
forev *-\-^ wHl denote the %iliin|^, 
whfch the OifhtAdtt had afore h« gave 
one to the CauuMgiMft. Wherefctre, 
4-^3 will denote the Oxmijfn's Money, 
after Ihat he had receiv'd a billing from 
tlte Cdtitibtigiitft J .and agrdeebly. 4h-^t 
l^ill dinote the CdhuMffMi lAoacf^ 

tfter 




.•* 





^I^er lie M S^<?» theOitrntimaStAU 
ling: And {d mis Gafe, Accordliig ta die 
State of tfie Queftibn, (he Oxdnian'i 
Money would be DQid>te tfae CtmuM- 
^ah's ^ that i§, 

c 

1. 1" hereWould ttience 1 ^ i i_ . j,. 
arife the Equation, t^ |i-t:3-24-^«i 

a, \Vherefore, by Tranf-7 
i)ofition of the (ingle EM-? »-f 5=3i» 
jgita, 3 

§'. And tlieii bjr tfint- 
^ng the 4^ which k 
the Right-hand of tlieE- 
^dation. 

U beiog thus found, that tBe C^Hti' 
irigidu had fiVe Shillings, it will fol|ow; 
that the Oxtkidn had Sevens Name^ 
ly, 3;-fi=<$=r7-^i. And 7+1=3= 

($--^1, that is) 4*** 

E X A M t 6 IV* ' 

A if atitain fends out a thiird Pdi't of 
lis Soldiers, and ten oVer, and has ftill 
reaialning with tihfi Half of the wkote 
Nuniber of his Soldiers, and Fifteen over^ 
tt is demanded, bow many Sloldiers ht 
bas in all > Ahjwer t $0. Namely, let 4 
denote the whole Number of bis Sol* 
diera, Thwefore, -r'-h'^ ^^^ denote 

t 9 ' thofs 
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tHofe he ieo4s out^ Akid,\^iSViVL\ 
denote thpfe that ftay m\\\\ (lim. But, 



.< > 



> 4=i<4-IO+T«H-,1 5. 



."ff 



«==i44-T<4:2S« 






<. Thof^ thar 
were fent out, and 
thofe ^ that (laid 
with him^ made up 
the whole* Num- 
ber, that is, 

i. The former : 
Equation being 
(horten'd , will 
(land .thu^: 

5. Wherefore, by 

taking a^ay the 

FraiiSiions Recording 

to !^. 4. of this 

4 Chapter, . . \ 

4. Wheretore, by 
Tranfpofing 54 toC^<^— 5-«=i50,thatis, 
the other -Side of ^ ;<=^150 
the Equation. 



f4= 54-1-150. 



- -■ • ■ ■ ' ■ ■ 

Npmeiyi 3) 1 50 (50, and 5o-f-io=i5o« 

ApcJ again, a) 1 50 (j^, and 7 5 + 1 5 =90* 



Which 
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A Cittern Is fupply'd with Watec bjiO •.,-: 
two.PlpeJ, whereof one A wiU fill the 
Gyfterh iii b qr 20 Hours, tlie dthjjr fe in ,—- 
ff or 30 Elouri In what Time will both ^''' 
Pipes together fill the Ciftern ? \Atifwer^.iim 
In 12 Hoars. ! Namely, V » . •, 



f . 



!• Let the Time \ 
fought be deno-Q a ? ./ 

ted by, I 

3/Then by thel : 

Kulc oi Proparti"] \ ^ 

<?»find,howmuch I Ho.CiJi. Ho. (^tft 
ofthe Ciftern the t 



Pipe A will fin in 
Ithe Time fought 



4, fn%M 



ao : I : : 4 : 



\zo 



'••. 



4/ 
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Ho.CifiM^Ci, 
h M :': 4 : 



-k 



^ 1'. 






3. Likewife find,l 

B will fill ia a^SO ; i : : « > — I ^ ^ i;ia;-^ 
the Time fought, 












.> : 
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4. But 
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4. But accor-'i 
ding to the State I 
of the Qpeftion, ! , 
the two Portions ( 



oftbeCifteml. I 

fED * 



20 * 30 



Wc 



t t 



J 



. / 



ha^ea 



^00 



t 



■^cai. 



9Qd ^, or* and 

z, nuke/ap l!he 

whole Ciftern, 
(faatis, 

S. Which E- 
auaticlb', its Pra- 
9ions being re- 1^ joa* toa 
duc'd to the fame • '— 
'Denomination , 

l^ililie : J 

'' ^ Wherrfore, 

by Trinfpbfiti- 

bn or eqiial iliLtf/-^ 904** 304=^0 

ppUC4ttOf» , WlZ 

\tj 600 or ^r, 

' jr..: And'^fben 
by eqail Dhi/- 
0»y ■' VIZ. hy (go 
^20==) $0, or 

Thatjx;. or 12 is the true Number fougb^ 

ipay be'proytd by folyitfgthis foliowmg Quefti- 

on. 



( i 



t 
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nCd^h* 
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;y #i .' ■•% 



^00 

f -JO *^ 
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4 > 
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on, ibeing the Inverfe qf the former, v/z. 
Ix^tlh the Pipes A and E; fill the Cifterii in 
^ or 1 2 Hours 5 and the Pipe A alone 
fills it in f or 30 Hours : In what Time 
therefore will the Pjpe ^ slone fill jt > 
Jufiper, In 30 Hours. . For let the Timf 

fought be 4. Therefore, 4*^ti^z ^, 

and c : I ::B:h, Btit accordingto the 

State; of the Queftiqn, ^-f =i* Where? 

be 

fore, by RxduSitnt *=';p:ir^S<^ So die 

Solution of both C^R^'ions a^ce one 
with the other, a^id cxmicqacnftlj, bqf| 
^re ^raly fplved^ ^ 

E X A M P t E Vf. 

I 

Three Companies of Soldiers pa$ng|>y, 
|he Firft takes away ^m a ^epher4 
Half of his whole Flock, and fiillf of a 
pngle Sheep over. Jhc $ccQia4 t^ke^ 
away Halt of the &emaiode|r of th^ 
Flock, and alfo HfiU ii Sl^eep over. Tfaje 
Third likewife takes away Half pf thp 
Flock yet remaining, 8n4 Half a Sheep 
over. All which was done ^nthoqt kil- 
ling any Sheep, and there remiMn'4 at 
laft B, or twenty Sheep to the Shepherd. 
How many Sheep therefore had he in his 
ftodt at the Firft ? A0J: 167, Namely, 

L 4 \ !• L9f 
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i.LettheNaiTiberi 
of Sheep at the fim> 

?. Therefore, the 
Nutober ofSheep ta- 

fcea by the firft (Com 
p^ny, will be 

g. And fo the ftt^) 
Remainder left to the> 
%pherd, will be > 

• 4. Then the Half] 

pfthe^rftReijiainder 
IS T<— 7, ' to which 
adding (t, or which 
is the ff ipe) ^ 9f a '^ 
Mngle Sheep, the Sum 
ifillb? the Quantity 
taken by jhe fet^ond 
pompapy, vis^. J 

5. Wherefore, the"! 
fccbnd ' Remainder 
left to the Shepherd, 
will b6 Ct^-v,' ori 
which 'is the fame)' 

T<--f lefs T«H-T, 
that is,. • 
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i 

iS. Acicordingly, Half ^ 
of the kcond Re* 
inainder will be 
^—4., to yffhidi ad- 
ding (t, or which is 
^he faine) 4 of a da- 1 
g\e ShiQep, tlie Sum I 
will hp: wW was tar j 
ken away by thej 
third Company, wz.j 

7. Wherefore, the? 
third B.i:inainder left 1 
to the shepherd, wiU ». 
be (74 — ^, or which j 
Is the fame) x" — t| 
lefs 4rf-H, that is, -* 

B. Bat -this third. 
Remainder is accorr 
ding t6 the State of^ ra- 
the Qpcftion, equal 
to h or 20, that isj - 

9. Wherefore, hi 7'; ' ll , , , _^^ • , ■ 
Tranfpdfition ■' h^^^^H-r^^o^^ ' 

16. Wherefore, by"^. J', 
equally multipiylqg P 

each Side of theE-l ^ot s - li- 
quation by S, there ''*-®^+7-i6y. 

will arife, the Num- 
ber fouglit, vi%. 

' ' ' ■ Ac<ior- 



si 



.r=^rr:20« 






Accordingly, the Half of ii57 u 85I: 
to whici) adding |, the $qip is 84, thd 
> Number of Sheep taken by thp firft CoiDr 
pany $ and then the firft Renainder was 
83. Again, the Half of 83 Is 411, to 
which adding i, the Sam 19 43, the 
Number of Sheep taken hy the fecomi 
Company 5 and fo the fecond Remain^ 
der was 41 Sheep. £^(y, die Half of 
41 is ^o|., to which adding 4^. tlie Sum 
is 31, the Number of She^p taken by the 
third Company -, and Ijb the diird K^ 
opain^er is 30 Sheep accofdingto th# 
State of the Queftiou, ■ 
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J. TT has been above obfenr'd, that tht 

krcatvfe' Nufflbefs, 89 *lfo the ExtTa^lqn <jf thQ 

SiXiJ n«>fe eafy by the Help of logfyitkmt. 
and the I havc therefore referv'd this M Chap- 
&SS?" ter to fxpfcda therein the life of Iff^^- 

rithnts, 

I ... 

a. LogMritbtMt are grtificiat Numihers, prc^ 

rkh£ ceeding in Arit&metieal Proportion, af 
what. tbe ir4//«r4r/ Numbers, to which they are 
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every Logiui^ coo^ 9t two MeVf ^»/i/r/«f 
ben, .dtOiiii^l^'d ooe iDom the o^er twoFiirff, 
h» foBie fepftractng Mtvli ^mhether liA 
Baine or awnma, «^c. :Th»t Mcrobwirf 
the Logmtlm , Mtbich (^4$ on ate 
Kigbtrliaad oC the p;{iar3illng Mark, hti . ' 
refpeft to 'tbe n«uner«itit]»e Part of .ific 
Nambec, (to which the iL^4r«fj&«r 'btt 
longi^ 'the ^her Menher oa toe idt- 
hand, h«t j»(pe& to the 4eooa^t»ii«tt 
t^t of theikid Nnnbor. Namelf.httre^ 
hf fthe DeBomimtion. or lUaee of the liift 
(f. «. left-hand) Figure, and cooGsyient* 
lyof aU the other Fxg|iK» if) <heli(wor 
jber, is indicated or (hewn, 5 whooccothiy 
Member of (he I^g^rt^W if pcculij^rly . 
ftU'd tlie (*) /»<<ex. For Inftancei Tiw 



«« 



(»} k tftpthowile call'd the Chtrti^fid^^ , , 
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Index [6} being affix'd to a'LogdritAi»^ 
denotes, that the laft Figure of the Num-^ 
bcTj <o which the Logarithm anfwers. Is 
nothing iiftant from (/. e. is In) the Place 
of Units, and confequentljr, that the 
faid Number is one of the Digits. The 
Index (i) demotes the laft Figure of its 
correfpopdent Number, to be diftant one 
Pl^ce from the Place of Units, i. e. to 
be in the Place of Tens 5 and coafc- 
mentiy, the Number it felt "to be either 
Ten; or foroe Number between 10 and 
ICO* And fo' of other /ir^/^e/. » 
4* ' Hence^ all Nfimfcers, which have the 
Ww rie fanie denominative, but tm the fanrt 
^S^ numerative Part, (fuch ttareallNiim- 
t-oga- }xx% fropi I to 10/ or from* io to 100, 
'jjgj^, ^r.) will iikewlfe havd Ug^rithm^ 
the Agree- whofe Indices Will be the (^me, but ^ot 
SSbf *6ir other Member?. Arid oti the other 
- ^ Side;, all Numbers^ which have thp fam* 
numerative Parr, but not Deuoittinative^ 
will alfo have the fame Logarithm^ ex^ 
cepting only fhe different Index. For 
Ii^Qce: ' - t" ' *'•' ^ *^ 

Numb, of fameDe* Their riefpeftive 
nominative * Value ■ 
but not of fame Nu- 
mera^lve; 




256 
358 



2 . 4099? 

a. 41 f 61 

Numb. 
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t^umb, tof fame Nu- Their refpeftivc 
merative^ but not de- l^ogarithms. 

nominative Value. 



^7 



25^ 


2 . 40824 


;-.25l<5 


1 . 40834 


2l5^ 


c . 40824 



If 9 I Number be purely or wholly a 5J 
Decimal, then to the Logarithm thereof ^^Jj'^ 
is, to be affixt a negative Ivdex^ (hewing ^f^^ 
the Didance of its firfl (i. e. left-hand) mais. 
fignificative Figure from the Place of U- 
nits. Thus, the Logarithm of the Deci- 
mal ^256,' IS 1 .40824 5 the Logarithm 
of the Decimal L0256, is 2 . 40824, &c. 

Logarithms are of great Ufe in multi- 5. 
plying or dividing larger Numbers 5 for- MuiripH- 
afmuch as the Logarithms of the ti»o d&d"'' 
FaSors m Mult iplic^at ion ^ being added to- how OioV 
gether, make up the Logarithm of the ^^/-^ 
ProdH& 5, and in Divifio^^^ the Logarithm tichmsi 
of the Divifor^ being fubftrafted from 
the Logarithm of the Dividend^, leaves 
the Logarithm of the Quotient. For 
Jnftance ; 

Namb. Logarithms^ Nambers* Logarithms. 

6S ^, 8323:9 '8i6 2.911^8 

^12 +1.079 1 8 divide by 12 — i. 07918 

8l5 2 f 91 16^ 68 1.832^0 

HkWMdd^ PMMMiA «H^a«W« tmm, l .» ■! i » III ■ 

_ " _ . ^ »ii a. ■ ■ 
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7' In like manner, the Logtritkm ot inj 

SiX», ^/'*» ^iP5 multiplied Into tlie /*4fcr 
>^*r, of att7 Power, gives the LogMrtfim of 

•/ "v ?' • r^\ °**°S doubled,- gives the 
Rooti how L0g*ntb0t of the Square & beina tripled 
ftor^-d gi^, the I^^,„v^«r of the Cafe. And 
rithms. ") on. Thus,, becaufe the Ltgiritbm of 
9. » . 95424) therefore, 6 . 5fj424>«^a= 
1 .00848, the Loggfithm of 9^ or 8i< 
And c . 95424«3— 2 . 86272, the £^<- 
iritbm of ^c or yi^. Narael/, 



,! .®-^?4i4 9 O.9J424 

— ii:I?l!l *^ 0.9J4.24 

Sqtt.8t 1.90848 Jl! Ii2!lfl 

— ,. .- - Cabe7i9 2.8627J 

And therefore, on the other fland, thd 
Lttgaritkm of any P«wr, being divided 
by the hdex of the fald Power, will 
gf^e tht Logarithm of the Koif, For In^ 
trance : The Logantbim of the Sddare 8t 
» 1.90848. Wherefore, i) 1.9084^ 
(0.95424, the Logarithm of 9. In like 
manner, the Logdrithm of the Cdbe ^20 
it- a.e«-272. Wherefore, 5) a.grJj/i 
'J -^5^4. Only here it is to be noted, 
thSt although in common biwfioH of iS»- 
^j, when the Divifor is bigger than 
«» left-hand Figure of the Oivideod, 

the 



■ 

^ Anthtaiti$k. i^^. 

the Cypher is omitted in the Quotient, 
as being of ao Ufe in a Quotient of Z^ 
fegtrs ^ yet here in this Sort of DMJtm 
of LogArithmi^ (as alfo in the Divifim 
of Decimals,) the Cypher is not to be 
dihirted in the Qaottent, becaufe it is 
the Index of the Logarithm. 

In other Refpefts, the Addithn^ SuL d. 
ftraSion, MHltiplicdthn, and Divijlm of J^^'J- 
JLogArithms, differ not at all from the madvc* 
like Operations of Integers^ if the Indicei ^^^S^' 
of the Logarithms be affirmative, i. # . [if 5/^e/ t^g. 
the Numbers, to which the Logarithms ^^'^ ?»^ 
anfwcr, be Infegers. But if the Indices S^'SfoL 
be (all or fome of them) negative, i. e. 
if the Nottibers, to which the Logaritbmf 
anfwer, be (all or fome of them) De* 
cimals ^ then in Working the Indicts^ 
the Aigehraical Rules concerning the Signs 
+ and — , are to be obferv'd* For in 
the Logarithm of a decimal Fraftion, the 
Ikdex alone is to be efteem'd Negative, 
the other Member is to be eftecm'd 
Affirmative. And therefore, if any Thing 
be to be carried from the affirmative 
Member, to the negative Index, that 
(being it felf affirmative) is to be Co 
compared with the Index, as Affirmatives 
iind Negatives are wont to be compar'd 
together./ Thus, in the iirft Example 
below of AdMtion^ where the Indices 
6nly are compared together, 14^1=0. 

And ^ ^ . 

1 

1 

•! 
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^knd.in the fecood Example of Addltiat/^^ 
where i is carried from the affirmative 
Mdibbers, to the Indices i and ?, the 
negative /i/i^ex ijcii the Sum arifes thus^ 
wip. i-f-5-4-t=^v Alfo iti the fecbbd 
Example of MHliipHcation ^ where aa 
Affirmative 2 is carried to the Prpduft of 
2*5, the negative /Wtfjc 8 of the total 
Produft arifes thus, viz. 2x5^:210^ -and 
7p4-2=8. Hence, that Divifion 'may 
undo, what MuUipUcation has done, thit 
Rule is to be-follow'd in the Divi/son of 
negative Indices. Namely, 
9. If the Divifor does exadly roeafore 

'armU the nesjative Index ^ then the Number 
S£X"i found V I^i^ifion is the Quotient. O- 
onofnega- thcfwife the negative Index is to be en- 
^^^^ creas'd by Units, 'cill the Divifor will 
exadly meafure it 5 and the Number 
thence arifing by Divifion is the Quoti- 
^t ; and what was added to the nega- 
tive Index^ (which is always Affirms-^ 
tive,) together with the next Figure of 
the Dividend makes the next Dividual. 
Thus, in the fecond Example below of 
t>ivifion^ becaufe 5 will not exaftly mea- 
fure 8, therefore § is to be increafed to 
10, and the Affirmative 2, added to 8^. 
tOjmake jtio^ together with 3 the next 
Figure of the Dividend, is,to ^onftitute 
the next Dividual 23/ Come we no^f^ 

- . 10 
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to illuftrate the feveral Cafes that ma^ 
happen, by the Examples following* 

Examples of Addition, 

Numb. Log. Kumb. Log. Namb.' Log. 



^8 1.8325:01 . 73 1.85332 
i»t.i2 1.07918 I klOoJ i'^9897 

8li6 C.91168I \i6i r. 56229 



mm 



LO6I, 

,K^oo4 

^■1 ■ ■ < ii» 



3.6020^ 



LOOO244 4- 3873a 



Examples of SubftraBion. 

Numb. Log.^ Numb. Log. Nomb. 



9i^t6 0.91168 
.)-lI2 i.o79i& 



« Wi 



6b 1.83250 



L^6$ r. 56229 
0.73 1.86332 



dlMM^ 



cooj 3.69897 



LO00244 



Log: 
1-38738 
} . 60206 
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imtm 



lo6i 4.7853J 



Examples of Mnhiplication. 

Namb. ^ Log. 

Square of 1^029=000841. ^. 46239x2=5. 92478J 
Qua.Cub. of lPJss 10000000243. 2.47712x5=8 . 38560. 

Examples of Divipoa* 



Kamb. 
/ t.o°o84i=:o29. . 
Vjc 1,0000000243=03. 



Log. 
i) 4.92478 fil. 46239,' 
5) 5.38560 (i.47712. 
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10. It feibalns nd^- *o (IwAi^, the ITfe of^ 
cfthevfe the Caoon or TtBI(;iofL^^rj^i64vj, which 

non^or^a- '^ two-fold. Cither having any Number 
bieot Lo. given .to 6nd \xi,Jiogfirithm^ os having 
garichms. g^y Logarithm given to find its Num- 

r ber. , ^ 

r^i. If, the Number given be SA.hteger^ 

§;^gj. and Milder' loov having found, the C^id 

f\thmof Npmber In (brae "Colurnn of theTable^ 

J^^^ Iwhi^Sl has. N dxl the Top of* it, its re- 

* fpeftive Logarithm is placed on its Right- 

hdndtifi the aj^pliilpg Cc4^aof the 

Table, together with the' proper Index 

: or .t^hiMraaeriftick . jbelongiog 'thereto* 

« - . Tki^t^ rthe LogAvithmxA 4, is q •6o206o«. 

Th« ^Logarithm of 64, is 1 . 3803^ Jk 
^ T 2 . If r fhe Integer gi Ven be i o<5» pr any 

Sftia. ^^'^^^ above to. 1000,, then^'^h^vi^g 

rithrn^ found the fame like wife in fome Columa 

any mm- of N/Jts refpeftive^jL^^ifri/Af» isj placed 

Too tr alfo^in'^the adjoining Column, all but 

io#o. tfee Jndex^ which (according to what 

was tjbfCTv'd, §"• g.) is 2, Thus, the 

Logariihm of 1 1 2, is a . 0492 18. 

13^ If any Integer from 1000 to looob be 

^Lvi given, jhen you m^ft find fuch a Num- 

richmo/* ber in the Column N, as added to one 

any Num. of the top Figurcs, will together make 

f^^;/^^ up the Number given. And under the 

icooa faid top Figure, and oppofite to the faid 

Number in the Column N, will ftand 

«• the 



{ 



Aritbmiticii i ^^ 

rHe LdgMrit^m (bo^ht. Thnt, (vtppoGtig 
it be reqair'd to find the Laggritbm of 
XOI9 : I i}nd lox in the ^lanin N, 
which, with the top Pigore 3; makes to^ 
gether 161 i. And confeqnently, the 
fecond I,<;j;«r<f^«Qnder'.the top Figure 
^, and whieh is oppofite to lOt, is the 
Logiritbm fought, wt. (^5iSi, to wfaidi 
(becaufe the left-hand Figure' of 161 2| 
Is in the third Pkce from the plice of 
tTnits) Is t9 be affixt the Index ^ ^ and 
fo the entire Logmfhpt of loia, ii 

If the Nunlbef, vfhod Lfgirtdof is J 4* 
fought, be partly an Jkt^tr, partly a f^^^^ 
Decimal 5 or if it be purely iind wholly rithnff/ 
a Decimal, then look for its Ldgarithm^ * Dcct- 
as if it had been Whofly an biteg,A' 5 S J^ 
clijanging or putting (Itch an Index to ^e partijiih 
togdrithm thus found, aS aofwers to the J^^ J^ 
Number given. Thus, the Logarithm of dmii ■"• 
^6,_6, will be 1.5634^1. The Ziijir- 
ritBm of ^JS6^ will beo.<|^348ft. Thd 
Lfgitrithm of i^SBy will be t,$6^^, 
&(,. As fof comnton Fradions, it H 
beft to turn them into Decimals, if yod 
would work by Litgmtbuit ^ and tl^ 
to find the Logdrithm of the dedmai 
Fradion, anfwcring to the common Frsl* . 
ftion given; 

Ml tf . 



I ^4 1 The ToHttg CentkiiMns 

\%. rfyoo would find the Niimber an-^ 
lo^ jTirf fiireriog to any Lbgarlthm givcn^ ^with- 
£r 4«."*" oyt ^^Y Regard had to the Indtx^ find 
fwcrinito the.othbr F^rt of th^ LogmKk^ %^^^ti 5 
gjjj^jf/" and the Nurabdr anfwei^ng .thereto, is 
the Number fought ; which is fuch an 
Integer ox DocimaT, as the i^^ex of the 
Logarithm given fbews* , Tf huSs 

r 



wm 



fwFtber, 
h reft. 
rtmce to 
the fame. 



l'.079ta[r 

^•079181: 

.3.07^181 



r 



Is the JL<?- 



1 .079181 V • . ^^ 



<i. 07.9181 



I a / 

12GO 
012 
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: If you can't findJn the Table cxafily^ 
the (3LtnQ Logarithm is is given, b.ut can 
find therein one that differs from it only 
ih thd Right-hand, or the two right- 
hand. Figures .5 then you may take the 
fame for the Logarithm given, and the 
Number anfwering thereto, as the Num* 
ber fought. And accordingly, if when 
you have added two Logarithms Xo^t^ 
tber, the Sum or JL^^4mi&;Mr arifing front 
l!hence can't be exadly found in the 
^ Table, you are not prefently to. con- 
clude, that you have not added the Lo* 
garitbms given rightly together 5 but to 

fee. 



Arithmticl, i£i^ 

Tee, if yb^can^findfotpe Z/Jg^friVWiQ 
ibe Tablev that diffrts fjrom the jC^^* ; 

rithm arffi^g by Ad'diHiin^ only m^ bn<j 
or two of the right-hatid Figures 5 ahct 
if fo,' yoa jtijay^ take ther. fame for the 
Logarithm reqnir'd, W if it did ex^j^ 
agree with tne Lpgaritfm ^rifing from 
yonr Addition. And the ^ ike. is to be 
*inderfto6d as to SubJiraSfion, 8cc. 

It remahiaf on^ly to obfcrve, that- the I7- 
Ufe of Loparithms moft frequently oc- Ij^ l^i 
curring ijj ingonomttry^ therefore the garithms 
Canon or Table of Logmthms belong* M$ngmc 
ing to this Courfe of Matkmdticks, is coi^l\f 
adjoin'd to the Treatife oi Trigonometry^ Mathcma-. 
belonging likewife to this Courfe of Ma- ^^^ ^^ 
thematicks. And the faid Table is con- bc^md^ 
Cinued no further than loooo, not on- 
ly, becaufe this is fufficient for commoQ, 
Calcul^ioos, but alfo, becaufe it could 
not be continued further without fwel^ 
ling of it to too great a Bulk, but by 
(what is callM) a Table of proportional 
Parts 5 which renders multiplying and 
dividing by L^4riV^«rr^ liftle (if at all) 
lefs troublefomi and tedfons, than by 
the common Way, efpecially with the 
ffelp of Ndpers Bones. 



M ^ And 
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^6 T^ X<>^f^ GmUmnns, &c. 

1 8. And tW I have here laid .togeth<sf 
Yktctih fo tnuch of ArstBmetiek, as feenis re^ 
i/y^ qaifite fop Toutig Gevtlemen to know, 
Sudi as are defiroiis to have a ftilj 
farther Infight into the Groands, and 
filfo more critical or carious Parts of 
Aeifhmtiekt I refer them to my taiim 
Treatife of ArithMetick^ entitled, EU- 
matt A Aritbatetic4 Numerafe ^ Sftaofi^ 
im n/im Juvetrttttif Acddcmicsi 
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PREFAGE, 

G>»EOMETRY is rf exctUenr 
f IJfiy .€Ottfiderd ,only^ as it 
ffr^/es to accuji^m the ISind to clofos 
and true Re^oning, But its Excel-: 
Uttcy is fiill greater^. ^ we confider 
its extet^e Z^fefulnefs^ both in the. 
fidflick and private Affmrs of-ldfe.^ . 
• Bf^f^ it were nmeh to be tfiijb^d^ 
that Young Gentlemen were as ge-^ 
nerallj taught the Elements of Geo- 
jnctry, as they are the Rudintenti 
df Grammar : Farafmuch as the Adf 
vantage they would reap by Learning 
the former^ will upon a fair Coith- 
futMion he found to be no lefsj not 
#tf fay morey than thife they attire 
ky the latter, 

: Vpm due Enquiry it will (I he- 
fmiX^p^ttr^ that Nothing has don* 
-.i more 



The Preface. 

Wifre Dtjfervice in this Foint^ or 
more difconragd Young Gentrtmen. 
from Venturing upon Geometry^ than 
the Notion^ that d competent Knorxf- 
ledge of fuch Geometriettlf Efeme^s^ 
dfjttre of tnojt Vfe inJt^e cmmoit 
Concerns of LifCj can't be attain d to, 
rtithoiut . extraordiriaiyj Fairis-^anaii 
Time. And this Nation ' feemi^j^ 
Otoe its Rifiy partly to an Opii^n^- 
that all EuciidV Elements an n^^^ 
farily to be nnderfiood^i/i order t& 
attain fuch aKnoided^ j and partly, 
to the 'tfolnmoons Bulk^ toberein ]^a« 
did has been fent ahrodd inU the 
World by feme CoMmeniators* 

Ttf rtmoiie therefore this forong Ho-^ 
fhtiy I have in th following Trmift 
reduced (I thinA^ I may fay) ntofi-^ 
^fnot aU ihofe Element Jf of Qc&me* 
try, that are ef gr^at^.rVfe in the 
common Concerns . &f: Lifi^ d»d Mf^ 
nquifite tfi be knin^tf b} YoOfig Cei^ 
tlemen, under twenty -^^^ pitkiii^ 
pd Projiofitions^ tfkL twitfe "Vhton 



The Prefoee* 

» ■ ■ • • t 

irems reUmg to Solids. ^. , ; \. ,' 

And to tender tht Qoing thrqt^ 

theff, ftr». Tr<fpfitkt^ . (with .^h^r- 

QrolUriis) »dr^ Eniwt<umng. oMf 

* ^Udanty I have not only fubjoiu' ftp) 

the fe<vtral Jhe0rems (jitiii th^k' Cop 

rotarits) ntjtting to iJm^ andE^ngf 

fim of ili$ir U^Cs^ kttt-M'z^e alfiil^ 

hflratU th : famt hy Examples ^ , fe- 

iiting to taking Heights and £)ir 

jftaoccs, ^ to Survey inj^ ^c. '7b^ 

fri^kms relating U lanes and Sm'tr 

faces y carry Evidence ^^nof^b of tbeiif 

*Vfefulnefs in their Operations. And 

as for the. theorems relating to So" 

iids^ they alfo carry Evidence enough 

in themfehes of their Vfefulnefs in 

the Meafuring of Solids or Bodies^ 

or Veffels of Capacity. 

trhereforey the Length and Dry- 
nefs of the Study of Geometry, at 
leaft fo far forth as is ntofi requifite 
for Young Gentlemen, being thus 
removdy there remains nothing that 
fan^ vpith any Colour of Reafon^ dif- 
' fourage 



The Prefaec. 

P9wr4^ them pom Gding throng thk 
fbort Tnatife of Geometry^ and fi 
Attaining 4 competent Knowledge of 
the moft uCeful Elements cf Geome- 
try 5 ejfeciallyy if they are hut in 
any tolerable Vegree animated (as they 
ought) tPith a Defae of Knowing^ 
nibat may be of great Zffi tq fhem^ 
both in the publicly anid private 
Affairs of Life 5 and fo render them 
the more capable of promoting the 
Welfare^ either of their own Fami- 
lies in particHlar^ or of their Coun- 
pty in general, ' 
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The INTKODVCriON. 

THE word Geometry^ initsOrl- iJ 
ginal, or the Greek Tongue^ Gcomctr^ 
do's literally import no more ^^^y^ 
than the MeafHring of Lund ^ or calFJU 

of the Earth. And it feems to be taken 
for the whole Art or Science of Meafuring 
continuous ^uantitj^ or Magnitude in ge- 
neral J either^ becaufe the primary and 
principal End of cultivating this Art was 
to meafure Land^ or elfe, becaufe the 
Earth is the principal Magnitude^ or grea-^ 

teji Body^ that can adually be meafur*d. 

And forafmuch as Magnitude has three 2; 
Dittienfions, (i. e. may be meafur*d three Gexmem 
manner of Ways, viz. as to its) Length, ^M^fl^l^ 
Breadth, and E>epth 5 and confequently cbrce^^c^ 
may be confider'd, cither as to Length JJjJ^ 

only 



N 



^74 -^^ Tohjig Gintje^ans 

onlf, under which Confideration it is 
cal^ a Lwe i of elfe, as to Length and 
BVeadthtbgetner, under which Confide* 
ration it is caird a Surface ; or laftly, ^s 
to all lis three Dimenuons jointly, undef 
which Confidemtion it is caU'd a ^Ud or 
Body : Hence Geometry is diftingailhable 
into three general Parts, whereof the firft 
tresits of Lims^ the fecond oF Surface ff 
Otid the third of Solids or Bodies^ 

^- J^t./i3!rdrcauch..as Lweiand Surfacca 

^M^^' have fuch a mutual Dependance, as that 
Sod %i' thgr ly^y ^ bgft ,1)^ tr^atet^ of tog^^l^er ^ 
/w*i m and forafmueh as it will be fufficient td 
^j;^'""" the Defign of this Treatife, to fpeak only 
'•"^ 6P plain Suffices- I fhall, therefore, id 
the three Chapteils which niake up this 
Geometrical Trad, follow this general 
Merfjodi. In the firft Qiall ,Se contain'4 
the Rioft ufeful and cafy Thefirems^ tt\^ 
tin^ Xo Lines SiVid \l>laiH Surfaces: In thef 
(ecofld (hall be contained the moft ufe-^' 
ful ^nd eafy Probkws^ relating like- 
wife to Lines and plain Surfaces : And 
hr the third and laft fliall be contain d^ 
ifihat relates to Solids, fo far forth a$ 
\i agreeable to the Defign of this Trea- 

.. ' . rire.: 

.4, . V rslow, &s by z Ptopopiopi^ Mdthemati- 
j^fh^' $kifts denote in general fomewhat pro-^ 
tr}c4tPto^ p^/j whether it be to be demonftrated 



Thcoi "tW^y 



6f 



or fflide 5 fo by a (^) Themm, they ««- j^^^^^Jf ' 
derftand in particular fomewhat propoi^d aZ\^' 
only to be demonflrated or froved^ (asmaiirA4#i 
that att th^ (Angles in a Triangle are e^ 
^ridi to two Right{) and by a (f) Problem^ ' . 
Hhty particularly underftand fomewhsit 
propos'd t& he made or done, aS to ntake 
M equilateral Triangk, &c. Whatever is 
infcrr*d or foBows from i pemonftration, 
is thence call'd a ConfeSary : And be- 
caufe. the fame may be idok'd upon as 
fomewhat, gaind from the faid DemGJi- 
ftratlon, overhand above what it was prf* . 
marily intended to pr^ve; h^nce it is de- 
noted by the more ufual Name of a (jj) 
CoroBary. Any Demonftration, made 
tJfe of only on account of its beihg fef- 
viceable to fome other following Demon-' 
ftration, is peculiarly ftil'd a (*) Lemma. 
Lafily^ A (f ) Scholium is ap Annotation' 



■•^"^ 



(*) It properly detiotcs in the breek, Tongne fomewhae 
mtemflated on^ and hence it is taken here to denote ij&e- 
cnUtive or contemplative Truths. 
' (t) In the Hreel^ Tongue ic denotes no more thart t 
Thing prapis'd^ and fo is reftrain'd to this Geomecricsit; 
Signihcation only by Uie, ^ 

(II) The Word do's properly %nify a Coronet^ or fogie, 
Reward given to Aftors, Fencers, ^c. over and idbove 
their doe Stipends and Wages. 

(*j The Word fignifies in the Greets Tongue fomewhat 
tdl^en 5 and fo it is us'd by Mathematkians to denote- a 
Demon (Iraci an taken only to prove another. 

{\) It is fikewife a Word of Greel^ Original, us'd to Gg* 
nify a Note or Annotation. 

or 
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or Remarky made in ifefere&ce toanjr 

Theorem or Problem* As that the The- 

^ orem may be demonftrated; and the Pro-. 

blcra vvork'd fome other Way,,€^r* 

yi There are alfo us*d, by Mati^ematlcUms 

Sfoiri.""' "^ ^^^^"^ Geometrical Treatifes, Jxiamj^ 
on, and and Depnitions ^ from which they dc^ 
^iJS^ duce the Demonftration of their Propofi- 
^^^ * tions primarily and originally. For by 
an (II) Axhf» is denoted a Self-evident 
Truth, which therefore is worthy to be 
teceiv'd or aflented to, without any 
Proof. And by a (*) Defimtion is un- 
^ derftood an Explication of the Senfe or 
Meaning, wherein Mathematicians ufe a 
Word. Befides thefe, fome Mathemati-- 
dans exprefsly, fet down Poftulata^ by 
V^hich are denoted Self-evident Problems^ 
L e. Things fo plain and eafy to be 
done, as^ without Proof, to require our 
Affent, that they may be done 5 as for 
Inftance, that 4 right Line may he drawn 
fram a Point to a Point given y &C. 

' (H) It denotes in the Greeli Tongue fomewhat Worthy ; 
tod fo is taken by MAthematicians to deqote a Propofiel* 
on worthy to be alTentcd to without Proof. 
• '('I') It is (b caird, becaufe asLsuidsare diniflguifh'd 
one from the othei by their rcfpeftive {Fms) Bounds \ fo 
are Words l^y their r efpedive Defiaitions. 

CtfAP. 



.... ( 

Geometry. ^77 

C H A P. I. 

Containing the more useful and eajy 
Theorems^ n^hich relate to Liner 
and plain Surfaces. To which 
are premised fftch Definitions and 
Axioms^ as are requijite to the 
Dewpnjiration of the faid Theo- 
rems* 



A 



(*) Defimtiotts. 

Mathematical (f) Point is conceiv'd Dif.'i: 
to have neither Length nor Breadth, ^ p««» 

nor Depth, and confeqnently to have no * 

Parts, but to be indivilible. 

A mathematical (|j) Liae i$ canc<;iv*d to ^ef. a. : 

have only Length, no Breadth nor Depth. ^ Line, 



what. 
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(*) Definitions are plac'd by Afathematktans before 
Axioms^ bccaufe feme Words, than occur in the Axioms, , 
are firft to be dcfin'd or explain'd. 

Cf) A Poinl' is faid co be concervd^ fuch as ic is here 
dcfin'd, bccaufe ic can't aUuaU^ ht dcfcrib'd fo; Ic is 
ufuaJIy denbced by one Letter. 

01) A Line is faid likewife to be conceiv'd^ fuch as it \% 
here defined, bccaufe it can't aBuaily be fo defcrib'd* • 
Though a Line does not exift alone in Nature, yet its 
Afcftions are ufefuJ to be known, becaufe all Diftances 
arc confjder'd only as right Lines, /. e. ia meafuring the 
Diflancc of two Objefts, we confider only Lepgth, noc 
Breadth nor Depth, A Line is generally denoted by two 
Letters, one being plac'd at each End of it, as Fig. u A 
fingle Line, not joining to any other, is fomccime denoted 
by a fingle Letter. 

N For 
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For It is conceived to be defcrib'd by tlie 

Flux or Motion of a Point. Thus, Fig. 

1. the Line AB is conceiv'd to be de- 

fcrib'd by the Motion of the Point A, 

from A. to B. 

^^/ 3- Ifthe Line AB lies all along its Length, 

WcurJe cxadly even with (j. e. is no where 

x/nf, higher or lower, more to one or o* 

what. j]^f sjjg^ (^^^^ tlje two Points A and 

B, which bound it ; then it is caU'd 

a right (or ftrdght) Line. Otherwifo it 

is caird a curve (or crooked) Line 5" as 

the Line CD, Fig. 2. of which the Side 

' CED is caird the concave Side, and the 

J>f 4* Side CFD the Convex. 

i }^^' A mathematical (*) Superficies or Sur^ 

Surface, frce^ IS conceiv d to have Length and 

w'*^^- Breadth, but no Depth. For it is cod- 

cciv'd to be defcrib'd by the Motion of 

a Line; Thus, Fig. 3. the Surface 

ABCD, is conceived to be defcrib'd by 

the Motion of the Line AB, from ABr to 

Tief. s. CD. 

ihn' ^^ *^^ Surface ABCD lies every where 
exaftly even with- the Lines AB and CD, 
which bound it 3 then it h caird a pldm 
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(*) A Superficies or Sttrfaee is faid Iikcwifc to be ccn- 
€eh/Ji fuch as it is here defSo'd^ becaule it cin'tbc aSualtf 
fo defc)ril/d. And although no Superficies do's exift a- 
lone in Nature, yet in Meafurine of Land, or Paveiftcntsi 
(&c») it is the Superficies of them, which is alone confi- 
der'd. And therefore- the Knowledge of the AfFcftionsbf 
ihtrfaw is of great Ule^ 

Surlace^ 




Surface, and in one Word, a (f ) Vlant, 
Otherwife it is call'd a curve Surface, 
which being confider*d as to its rifing ^ 
Side, is caU*d a . cowoex Surface 3 being 
tonfider'd as to its other Side» is call'd a 
ff<wff4W'Sarface. 

The mathematical Term (|D or Bomd Defl 5« 
of any Thing is its Extremity, or End. ^J^» 
Thus, riie f wo Terms of the Line AB, 
{Fig. lO are its two extream Points 
A and B. And the Terms of the Surfaco 
ABCD,.(J%. 9.) are the four Lines AB» 
BD, DC, andCA. 

A niathematical J^gttre is (*) compic- Def. 7: 
tended (i.e* endos'd all round) ^ith^^^ 
one or more Terms or Bounds* ^ * - 

A Superficies or Surface, if it be con6> ^*f«. «• 
der'd as (f) terminated or bounded, ^j^^" 
thakes a fuperficial Figure 5 which, if its wka. * 
Surface be plain, is call'd a ^tu (or 

(t) It bcitig ufual to iiiakft the Draughts of Cititfs or 
Fons, flstc. upon plain Surfttccs or Planes, heacc (by a fi* 
gurative Way of fpeaking) a FUne^ or as it is writ and 
pronottflc*d by the Fnnch a Flan, is taten to denote the 
Draught made upon it. Thus, the Flan c(f a Fort, is tht- 
Draught of a Fort, made upoa die faid Plan or Plane. 

Ctl) This DefeitioB is rcquifite to be taken Notice ©5^; 
becaufe in common Speech, by the Tgrm or Baimd of a 
Thing IS often meant, not its own ExPremltjty biit fomi 
adjacent Bod;. Thus, we* fey an Ifiand is himdod att 
toiHid by the Sea. 

(♦) Hence twaright Lines can't make a Figure^ 

(t) For fomctimcs yi Mathaiiaticks it is not fo coa-, 
fider'd* ^ 
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ptanei FrgifCi And fuch only ate ipok^n 
of in Chnp.-ii a^nd i, of this Geometri- 
cal Tre^tife. • "^ 
Def. 9. A taattheraatical '(fl) CtW/^ is a plain 
^Circle, Figure, cbmprehelided Onder one carve 
We^ Line, call'd the CircHMferefice. • The mid- 
rtfiicc;rf< die I^oint oif a Cfrcle is call'd its Center 5 
*^*y^\ from which the CirGiimfcrenceis equally 
" diftant aM roundi Whence right Lines 
drawn from the Center to the Cincumfe- 
fcnc^v aWd caird the Rajs of the Circle, 
are'air^qual one taanotber. . ThuS, .F/^. 
4. C is the Center, ABDE the Circum- 
•": -V - ference, the Lines ,CA, CB, CD, and CE, 
* V ir€ -fo many Rays of the CircleCABDE. 
J^e/liO. [ A right Line AD (paffing through the 
^Diamc Center C, and bounded at each Ehd A 
^^iL^r ' and D by the Circumference 5 or, which 
ck^whdt. comt^ to the fame) made up of (v tw<> 
Rays ^^^C dnd CD/ is call'd a (f) Z>/tf- 
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'' Cll) It ?s to be wellobferv'di that ic hence appears, that 
Mathetn^timns ufe the Word Circle in a different Scnfe 
f^oth chav wherein it is commonly us'd. In common 
Ufe, a-€/Vc/ej- generally denocesthc circular or cnrue Zine^ 
^ird by Mathematicians tht^'Circumference \ whereas in 
Geometry^ a Circle^ denotes not a circular Z//if,.but a cir^ 
eular Fiafiey or a Plane bounded by a circular Line. 

•^ (*) A Dfameter being thus made up of two Rays, 
Hence, a'Ray. is oth'erwife call'd a ^emi-diameter^' 

* (^f )^feecaufe» the two Points 'a and D of the Circumfe- 
rence, which bound the Diameter, are the moft oppoiice 
Points in the Circumferehce 5 hence, two Things, which 
have the greacefl OppdStion one to die (xher, are ikid to 
he di(tme$fkalljf op]^fit9. 



a^ 




meter ^ ■ ahd diviiel tfia Girde Srf& tW 
eqUal-^W?ft; tJjfeaWS-t^rt'd 'Seti^P-cfttlii ^ 
i are the Figares CASD, antf»^^GAED/ ' 

If «e^i^lit Line 8-t C/^;?. 50'l>t boun-i ^fifhl 
ded 'af -e^ch End-Sapd Tijy • thV Cir^^t^irf ' 
cuaif^dribe, '■ iiml ^is' riot madc' ;upr of Seaorl»X<»' 
tWo-Kas^s/^r, <vli?c% (fomes to thfe-fame) *^f^«? " ^ 
jiafle^-fi&V (hrdiighC the Cent^'i 'iheH '^ ' 
tlii Flgti-e contain'd fey- the right Lin6 
ST, %ha^Pl^ Part 'of' the CircuHiferencd 
^tp'U •'^ftll'd a' 5'e|fwe*/ <i( the Circle 
GSGl^SI] '««i. 8<3T' .the' leffer Segiiient, 
aid ^Sto -'the, greater; And the right 
tine S"r% call'd the Bap of ihe faid 
Segments. The Figure ACB is call'd the 
SeSfor of a Circle. 

Any Fart of the Cii'ciimference is call'd -Dc/ra. 

AB, BD, DEi and EA, are four-- A«*<3h« n>hat. 
of the; 0?rjcle CA^CfE.;; And pewife 
SO, gT, TM, akiiMS, are fa jnany 

Arches,pf/the Circles CSGTM, JFr^, 5./ ; 

The whole Gircumference of every Def,tg» 
Circle is 'divided hf Mat hemafieians into ^ degree, 
^366 (ID equal Parts, calVd hegrui y and ^^5'',y 

■ .. ^ ' ■ ■■ '' ^ ■ ' ■' ^»'>i ■ " ' ' I ' ■ ;M/i ■ 1 1 1 a Circle^ 

: (IP AS 'ill.the/Dcgreps of- tlip fame Circle are e^i^^/ one ^^^^' 
to another, roche Degrees of all Cirples are proportmal, 
5. c. every; Degree ot a lefTcr, as well as of a greater Cir- 
cle, is a' $(5och Part of its * Qwn . Circle* The Reafon of 
dividirig "alJ Girdes into ^60' Degrees, is prpbabTy fup- - 
pos*d to be, becaufe this Number contains many (aliquot 
. Farts, u eO Pj^rts, which will cs^dlly divide it. ' 

N 3 each 
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eich Degree into 60 Wtmus, :ai}d each 

Minute into 60 Seconds, add each Second. 

iato 60 Thirds, $cc 

JDrflt/^ The mutual (*) Inclination of two 

itoAQBie. lioes mating together, is calKd ^tn ^»- 

Srf ttod «^ And the Lines thus meeting toge- 

ifan Ah ther, are cail'd the tegs of the Angle. 

(f'i f*# And the Point, wherein they meet, is 

call'd the Pertex or Ih^d of the Angl6» 

br the MgnUr Point, Thus» -^^^ 4* ^^ 

Lines AC and BGv are the Legs ^ tlid 

Angle (f ) ACB ^ the Lines BG and DC, 

are the Legs of the Angle (f) BCD j anil 

the Vertex or Head of each Angle is Cj 

the Point wherein their refpe&iye L(^ 

meet* '^- • ■■ •-■■■••' :•■ ■ •■ -' •-- .'-■■-* 



(*} Some define aa An^e «> T)c Ac Apertun (br Oten- 

nefsV between tht fw^ legsi aod illndraie fiievVariety of 

Angles, by. the various Ap^ercure of the tcg^of, a ?air dl 

Compancs. .But, fioce ic \i .evident, chat the IncUnadoa 

/of the. Com'paifes Legs, vary according to t|ie ;Variecy of 

^eir Apercure, it {blIows,,tbac both Definidops. come to 

the fame. . And therefore I have retained the old pefinir 

tion of > EkcUdi only omitting- that Reftriftion, that the 

Lines mufi not lie direUry one withLtbe other ,: Forafniuch 

as thi^ ,is included in the Word Incl'mafhPi accocdimg to 

par coinmoQ Acceptation of ii;* / , :i a , 

V (f ) An Aogk is generally denoted by three Letters, of 

which the middle One denpter^he Head ot the. Angle, 

^s in the Angles AjCB, and BCD. . But fometimes an Angle 

y denoted only by a fingle Letter, vit^. when there isbut 

one finglp Angje about the Point, and fo it. can*t be mif- 

takco, vthat Angle is meant ^ as the Angle A, botb V} 

f^^. ^, andio, . ,,....:. ' :■' ■ ^ 






■ 

Ceotnttry. - i8^ 

If ifie Legs of the Angle meet togc- D^/^ij. 
tlier in the fame Plane, then it is calKd a "^5 !°h 
^PUifi^ or) Plam-an^le. And if the Legs Hn'/lfn-^* 
|?e alfb right Lines, then 'tis cali'd , a «^^> »*^^ 
reSilinedT or right-Und Angle. ^ And it 
is to be noted, that all the Angles fpo* 
ken of in Chap i, and 2, of this Treatife, 
. are right-lined Plane- angles. 

Every fuch Angle is meafur'd by the Def.i6^ 
Arch of a Circle, whofe (||) Center is JbeMez- 
the Head of the Angle. For that Arch Anlil, 
of the Circle, which is intercepted be- ^^^^ 
fween the Legs of the Angle, is the Mea^ 
fnreof the Angle, i. e. the Angle i^faid 
to be an Angle of fo many Degrees, as 
are contain d in the Arch* Thus, the 
Meafare of the Angle ACB, (f/^. 4, or 
^,) is the Arch AB 5 which being a^ 4th 
Part of the Circutuference, and fo con-* 
taining §0 Degrees, therefore the Angle 
ACB, 15 (aid to bp an Angle of ^o De- 
grees. ' 

An Angle of go Degrees is caird a -D^/x/f 
f^ht Angle, any other is call'd in gene- "1 j|^'» 
1^1 an obliiiHe Angle : And if the obfique a JRnrf 

obtufe An^ 

> ...... ' . ; '■ — "^ gle^nbalf. 

(I) The Circle may be drawn at any EKtent from the 
Ceticer* For the t^gs of the fame Angl^ will intercepi; 
froportmAL Arches in any Circles. Thus, Frg. 6y the 
Arch AB of the IcfTer Circle, as weB as the Arch DE of 
the greater Circfe, is a fourth Part of its refpeftive Circle, 
Hctfct, it is evident, diat the Length of the Legs alter no* 
thing as to thp Mcafure of an Angle. 

N4 A°s^ 
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Angle be lefs than a Right, it is peor 

liarly call'd an acute Angle 5 if greater* 

an ObtHfi. Thus, Bg. 4, AGB and BGD 

are both right Angles 5 DCE an Acute 5 

EGA an Obtufe. 

DefiB. Two Angles, which have one and the 

^J^- fame common Leg, are call'd (*) conti- 

iUs,wbat. guous Angles ; As ACB an4 BCD, Fig. 45 

for the Leg BC is common to both. 
Defi9» Two Angles, which touph ope ano- 

S? *^^ ^^^^ *^ ^^^" Vertices or Beads, arp 
what,' caU'd vertical Angles. Thus, Fig. 33, 
ABC and EBD are vertical Angles 5 anil 
likewjfe CBD and ABE. 
Hef.io. The Legs of a right Angle are faid tp 
iS^' ^ ^ft ferpendienlar one to the other. 
xiw. Thus, Fig, 4, BC is perpendicular to AD 
what. or AC. And whenever the Legs arc 
perpendicular,, the Angle cpntain'd be- 
tween them is a right Angle. 
Def.cii, Re&iliftear Figures are thote, whic^ 
ReftiHj are comprehended by right Line^ And 
^l^ ' fuch are all the Figures fpoken of ii 
vbat. Chap. I, and 3, oif tijis Treatife, excepf 
the Circle. 



("2 They are ftii'd in latin, jfniuli deinceps. 

Ct) By a Perpendicular is' denoted a Liac, wjiichia- 
clines DO more to one Side than another, but .ftgnds exaft- 
Jy Upright, and fo has the fame Pofition, as uperpendicidar 
(I. e. hanging) Thread, with a Plummet at its End, wiH 
reft in, if left to it felf. It is alfo call'd a- mrmal Line, 
trom the Norma or Square-rule^ wlwfe Sides are mad? 
perpcnoicnlar one to the other, , , , ;, 

'.'■.' ■-•'•, ^-i . ■ ■ The 



Geomettyl 185 

The Lines, whereby Figures are com- Def. 21. 
prehended, are caird their Sides. And ^J'^^ 
reftilipear Figures have, either three, pr thJu^^^ 
four, . or more Sides. / • /^ 

Among trilateral (i. e. three- fided) Fi- Def.i^. 
^res, caird in one Word TriV»g/^/, an ^^^p?"!*- 
equiUterd Triangle ' is that, which has ^^^V, ^^ 
z\\ its three Sides equal one to the other,' *»*^^* 
as Fig. J. 

A' Triangle, which has only two Sides -P^/a4* 
equal, is Callfd an Jfifcdes 5 as tig. 8. f^}'^^f^ 

A Triangle, which has none of its £)ef2$. 
Sides equal, is call'd a Si^alenutH ^ as a Scale- 

* Bg. 9. ' nxm^bnt. 

A Triangle, which has (||) one. right Def.7^^ 
Angle, is caird a re3 angular Triangle. 1^ "^c^^"; 
^j* And the Side oppofite to the right An- f^?J,^r^ 
^ gle, is paird the Bypotenufe or SHbtenfi. Hypot<j,* 
Thus, Figi iQ, A is the right Angle, and ^"^p^ 
BC the Hypoteflufe. 

A Triangle^ which has an obtufe An- Def.iy. 
gle, is thence callM an C"^) Amblygomum:^ ^«AmMy. 
as Fig. 9, where the Angle A is obtufe, |!;^;T' 

A Triangle, which has all three Art- Def 28. 
gles acute, is call'd an OOxygomu^ii ^noxygo^ 
as Fig. 7, and 8. S 

^. . r^ . , ^ 

• (IP That no Triangle can have more than one right An- 
gle, is prov'd from Theorem' 4. ; 
C**)l'J^cre Words denote in the Gree;^ Tongue refp^- 
jftively, that which lias ah obtu/e ar acute Angle. AiKl .it 
is to be noted, that as a Triangle can have no mor-e than 
one. right. Angle, fo can it have no more than onePb- 
"tiife, tor the Iikq Rcafoa to be Icarnc from Theorem 4* - 

' .. • Among 
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Drf.29. Among quidrilateral (/• c. foar-tktedl 
A Sffim, Figures, a Square is that, which has fawtl 
^^^* equal Sides, and four right Angles ^ a$| 

Df^go. An (t) Otiong is that, which has four 
itpiob- right Angles, but only the twooppofitc 

Def^i^ A Rhombus hsis four equal Sides, and 
K ^*»S»^ — ^ oblique Angles ; as Fig. 13. 
K?f32* ^ Rh^boid has four Sides, and four 
A Rhom-* oblique Angles 5 whereof only the two 
}>oii^vfbat. oppoiice, Doth Side^ and Angles are e« 

qual 5 as Fig. 14. 
Def^^^ Atiy other quadrilateral Figure, IS cair4 

^^^1^ Unes, which are all along equally di- 
f^^^ ftant one from the other, are caird Pm- 
iMies^ tdUels. Thus, <F%* 16, the right Lines 
v^ka. ^g and ^O ar^ Parallels 5 as are alfo. 

Fig. 17, the curve Lines ABG and DEF. 
De£35. A Paralkhgram is any quadrilateral 
>i Pawite- Figure, whofe oppofite Sides are paral- 
tog«»» Icl, arid confequenriy (||) equal. And 
? ' fuch are all quadrilateral Figures, but ^ 

Trapezium. 

Figures, 



1^, 



(t)Iciscairdbycommo!i Workmen Long'f(juare -^ t^i 
by Matbemattcians frequently ;a Rc^iargle trom its four 
right Angle?. The other cjuadrilaceral Figure, that has 
km all right Angles, being fpecificd by the Name of t 
/iftaclratufn or Square. 

(ID That the oppofite Sides of a Parallelogram zretqtta/^ 

is vrenc indcc4 co be made a Propoficion, and to be do- 

" t monftratcd; 



^jft 
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: Figwes, which have more than four Def^6. 
Sides-, are in general caird Polygons 5 nrd a Poiy. 
are di(linguilh*d one from another \ . fag"'n^^°' 
Names demoting (in the Greek Language j Hexagon, 
their refpeftive Nnniber of Angles, aiici 6^c »'*^^- 
conreqaently of Sides* f hiis, ^Pexta^ 
gMy Hexagon^ Heptagon^ OUogo^^ &c, 
^detaotes irefpeftively a Figure of Five, 
l&it^ Seven, Eight, d^c. Angles or Sides 5 
futth as arc reprefentcd, I^ig. i8, 19, 
so, and 7U 

' Any Polygon, that has all its SicfqSf J5^/37» 
and confequently all its Angles, equal ^JJ^"^^ 
one to another, is call'd a re^»/4fr Poly^ j^ij^*^ 
gon. ' Such are the Pentagon, Hexagon^ ^ 

€^r; defciib'd. Fig. 18/19, 20, and 21. 
* As it is obvious, that a Figure^ confi- Def^^^^ 
der'd ^r ^"^ 7?^^^ is then faici to be e^fiU^L- Eauiiace- 
Sfern/, when ali its own Sides are equal ; "^/'^ 
and eq^utanguUr^ when all: its own An* lar Fi- " 
gles are equal 5 fo it is Co be obferv'd, g">«H 
that two or more Figures^ confider^d in *^ '^\ 
refpeS one of the . other ^ are then faid td 
be e^irx/^/erii/, when the feveral Sides in 



mofiftrat^d. But Ibtve chofen rather to iafen it into the 
very Defiaition of a ParaUelogram, as beiog really idcIu* 
ded diereid. For fince to be paraUel^ is no other than to 
he equi'dtftanty it ioiiows, that to fayr, the two oppoiice 
fides oi a Parallelogram are Parallel^ 13 the fame in Effirft 
as to fay, that the other two opposite Sides are e^ual 5 it 
j^ng the Equality of theft, that makes the.Qther twq e^i- 
dtjiant^ i. e. paraliei. r. .. • . . t 

vif . . . one. 
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one,' are refpeftively equal to the fevcral 
Sides in the other 5 and likewife are then 
faid to be equupguUr^" when the feveral 
Angles in one, are rcfpeftiVely equal to 
the feveral Angles in the other 5 al- 
though, each Figure, confidefd in it felf,- 
is neither equilateral nor equiangular.^ 
Thus, Fig. 22, and 25, the Triangles 
ABG and abe^ are equilateral and ^*) 
equiangular Figures 5 becaufe the ^ide 
AB=4^, BC=^r, CA=r4, and the Aa» 
gle A=if, ^^=^K C=c. 
Def^g^ SimiUr (or like) Figures zrt thofe^ 
SmUar which have their Angles mutually equal 
f^^r each to each, and alfo the Sides about 
the equal Angles, (f) proportional. Thus^ 
the Triangles ABC and dc^ (Fig. 3^, 
and 25,) are fimilar Figures. For the 
Angle A=^, B=^, C— r 5 and aird the 
Side AB : BC : : db : *r 5 and BC : CA : : 
he : cd r and GA ; AC : : cd : ^b. And it 
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* ' •> . 1 , ' , !' > I , .", ' 



•(f) 

in his 



(^) It is tb ]be noc^, thspt abhough equilateral Triangles, 
arc equiangular by Theorem 5 j yec equiangular Tiriangtei, 
grc noc always equilateral, (as Fip 24, and 25.) bqc the 
Sides about the equal Angles^ are always proportional 1)^ 
Theorem 9. 

[f) It isiupjpos*id, that the young Gentleman proceeds 
jRiathetaatical SciSdies regnlariy ^ and cheretbre has 
pone through /6ff young Gent ieman s Aritbmetkl^y znd fo 
ttnderfhnds what Kdth or Proportion is, and the feverd 
Sorts' of it, vt^^. Altern^ Invetfty &c. Proportion ; as alfo 
what the Antecedent and Confequentof a Proportion is; 
they being expiain'd in the Ch^pi^r concerning Proportion 
in the faid Arichmecical Treatifc. 
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i§ to be noted, that all Squares afe fimi- 
lar Figures in refpeft one of the othtfrl 
For every Square having by Def. 29, all 
its four Sides equal, it foJlows, that if 
any one Side of a greater Square, be the 
Double erf any one Side of a lefs Square, 
aJl the other Sides of the greater Square, 
will alfo be the Doubles of all the other 
Sides of the lefs Square. And fo the 
Squates will be proportional. And ha- 
ying alfo both right Angles, they will 
be fimilar. 

t In proportional Quantities, the feve^ Defj^cu 
ral Antecedents are faid to be bomologouf Homoio- 
(i. c. alike in their Ratio or Proportion) ^^^^^ 
one to the other, and like wife the fe-' sidcs^ 
. vera! Confequents. Thus, if A ; B : : ^^^^ 
C : D ; then A and C are homologous 
Quantities, and like wife B and D. And 
in fimilar Figures, the Sides that are op- 
pofire to the equal Angles, are caird ho^ 
mologom Sides. Thus Fig: 24, and 25, 
AB and ^b are homologous i^ides, and 
BC and he, &c. * 

To multiply A Line into (or bj) A Line ^ Def.±u 

is, by ((I) drawing one Line perpend icu^ romuici- 
larly along the other to defcribc a Re- ^^^l^^^ 
dangle. Thus, Fig. 11, and 12, bo A Jbat. 



(D Hence the Latin Word duco f to draw) is ufed by La^ 
tin Writers of Arlthm^tkl^ for cfae fameas multi{lko^ co 
wultifl)* - — ■ ..... 

the 
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the fqaare and oblong Redangles ABCD^' 
are conceiv'cl to be produced or made by 
multiplying the Line A6, by the Lint 
BD, i. e. by dravi^ng AB perpendicu- 
larly along BD. Hence it is faid^ that 
the Area or Content of a Re^angle 
A6CD, is equal to its two contiguocn 
Sides AB and BD (or AB.and AC, or 
AC and CD, or CD and BD) multipK- 
ed together. Namely, if AB be three 
Foot (or Yard? or Inches, &c.) long, 
and BD four, then the Content of ABCD 
will be 3>«4=i2 Feet fqoare. Jhis is 
illuftrated, Fig. 26, where, fuppoGng th« 
line ABlo be drawn from the Point B, 
to the Point e (viz. one Foot) upon the 
Line BD, k is evident, that by fuch it* 
Motion it will defcribe the Reftangle 
ABf ^, whofe Content will be three fquare 
Feet. The Line AB being ftiov'd from 
e to /, will in like manner defcribe the 
Redangle efih, containing , three fquare 
Feet more. And after the fame liiannet 
will there be defcrib*d the two Redan^ 
gks /j^/&», and^DC^, by the Motion of 
AB from / to^, and rfrom g again to 
D 5 each of thefe Redangles evidently 
«»ta|nifig likewife three fquare Fceti 
Whence it evidently follows, that the 
whole or great Reftangle ABCD, con- 
tains (four Times three, /. e.) twelve 
fqtiareFeet, And this is the more re* 

quilite 
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quifite to be taken Notice of, and clearly 
illuftrated, becaufe on the Certainty or 
Truth of this Method of Meafuring (or 
finding the Content of ) Reftangles, do** 
depend the true Meafuring of other {\jr 
perficial Figures 5 wz. Triangles, Trape- 
ziums, and Polygons, as will be (hewa 
under the proper Theorems of C&ap. i« 

The Altitude or Height of any Figure, l^.J^ii 
is a Perpendicular let down from its ^^^i* 
Vertex or Top, to its Bafis or Bottom^ SSjhti^. 
Thus, the Line AP is the Altitude of ^^w^^ " 
i%» 27, and 28, and 29*5 where it is to "'^'i'^ 
be noted, that the Bafis is»to be prodoced 
wb^n, the Perpendicular^ will not fall 
within the Figure, as Fig. aS, AlfoiC 
is to be noted, that the contiguous Sides 
of j^eftangles (whether Sqaares or Qb* 
longs) being always perpendicular, there* 
fore, their Altitude is given with them, 
it being always equal to either of the 
oppofite Sides, which lie between the 
top and bottom Sides. Thus, AB or CD is 
the Altitude of the Square, Fig. 11, and 
of the Oblong, Fig. .12. L^ftly., It is to 
be noted, that the Altitude of any Qb^ 
jeft, (v]i%. Tree, Tower, &c.^ is like- 
wife mcafur'd bjr a PerpendicHlat, from 
its Top to its Bottom* 

AXiOUSi 
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AXIOMS. 

Jx. r. / The Whole is greater than any Part 
of it. 

\Ax. 2. The Whole is equal to all its Parts f^ 
fcen together. 

Jx. 3. -Quantities, which are equal to the 
fame Quantity, are equal between them- 
fclves. If Ar:rB=C, then A=C. 

'Jx»/^ Quantities,'- which gre (*) proporti- 
onal to the fame Quantities, are propor- 
tional between themfelves. If A : B : ; 
C : D : : E : F, then A : 6 : : E : F. 

^Jx. $• Figures, which are (*) fimilar to the 
fame Figure, are fimilar between them- 
felves. 

Jx. 6. * The fame Quantities, have the fame 
Proportion to equal Quantities 5 and e- 
qual Quantities, have the fame Proporti- 
on to the fame Quantities. If C=D, 
then A : C : : A : D. Or, if C=E, and 
DmF, and A:B;: GrD, then A :B;: 
E:F. 

Ax. 7. If equal Quantities be added to equal 
Quaiitities, • the Wholes will be. equaj. 

.; • ■ ' . 
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{^) The Terms, Proportmai ind Similar^ beiflgofice 
under flood as well as the Term Equal ^ what is here faid 
oi proportional and^milar Quantities, is as Self evident, 
as whac ii ft id-o£^ equal Quantities j and therefore, may 
as ju Aly be cfketh'd fo mapy Axioms. 

- '■ If 
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If A=B, then A-fC=B-fG. Or, if 
A=:B, and C— D, tften A-f C=B+D. 

If equal Qaantities Be fubft rafted from ^x. S* 
equal Quantities, the Remainders 1*111 be 
equal. If A=B; then A— C=B— C. 
Qr, if A=B, and C=0, then A— C= ' ^- 
B— 'D* ■ ^ 

If Qdamiri^s mutual] v proporfibna! b^ Ax. jf* 
added together, the Wholes will be, pro- 
portional. If A : C : : B t D, and A : E : i 
B : F, then A : C+E : i B : 0+?". Or 
thus, if A rBrrCrDrrpi F, theri 
A : B : : C-f E : DH-F; and alfo A : B : i 
A-f C-f E : B+D^-F, &c. And the 
fame holds Good in f efpeft df Suhftrn&i- 
an^ as well as Addition. 

The Eqiii- multiples, (t^/ss* t3oXih\cL Ax . IQ^ 
Triples, &c:) of the faibe 6r equal 
Quantities, are themfelves equal. As 
A=:A, fo iA^i^A- Af =A^, &ci And, • 
if A=B, then qA=2B, 3A=3B, Kq— 
Bf , Ar=B«?, &c. . 

The Equi- multiples (Wst. Doubles, -r^je.-f'n^ 
Triples, &t.^ of any two Quantities, 
are pfopottional td the Quantities them- 
felves. Namely ^ A : B : : 2A : aB i : 
jA : 5B &ci 

The like Parts (r;/ji. Halves, Thirds, i^:t. li* 
e^r) of the fame or equal Quantities, 
are themftlvfcs equal. Namely, ajA:;=rA, 
r9 :iA=rA, -; A=-;A, &€. And if A=B, 
th^nvA— ;B, -jA^rlB, &c. . 

O The 
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Ax.i^. The like Parts (viz. Halves, Thk-ds^ 
C^r.) of any two Quantities^ are pro- 
portional to the Quantities themfelves. 
Namely, A : B : : |A : ^B ; : ^A : 4B, 

Ax. 14. J^ <>ne Qaaniity be the Double (or 

Triple, c^t^.) of another Quantity, and 
whit is taken away from the greater 
Quantity, be likewife the Double (or 
Triple, c^v.) of what is taken away 
from the leffer Quantity 5 then the Re- 
maiioder of the greater Quantity, will al- 
fo be the Double (or Triple, <^f .) of 
the Remainder of the leffer Quantitf* 

^jc.15. Quantities, which apply'd toj or put 

' upon one the other mutually agree, (/. c 

fo as all the Parts of the one^ do exad- 

ly anfwer to all the Parts of the other^) 

are equal between thernfelves. 

Jx. 16. AH right Angles are equal one to the 
other. 

Jx. 1 7. The Rays of equal Circles, are eqiaal 

-4^.18* Equal Arches oi equal Circles, arce- 
quail and confequently. Angles mea- 
fur'd by fuch equal Arches, are equal. 

Jx.i^. Perpendiculars to one and the fame 
right Line, are (f ) Parallels one to the 
other. 

ft) Por to any one that has a ctear Notion of it, PjH^pefli' 
dicnlar, it is S^lf evident^ that the faid Penpendicalari 
mUft all along keep at the fame Diftance one from die o- 
th^y as are the Points, upon which they faU, in cht Lior 
to which they are perpcnditulaf* 



* 
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Thd^Sonrof any two contigaotis Ati^ 
B» AJBC, and ABD, made, by a right Fig. 30. 
iincf AB, falling upon a right Line CD, 
if arlirays e^l to two' ri^t Angjles^ 

TkmtMp'^thm. Fork is evident, ^that 
the Qiiawtitjr of the two Angles ABC and 
ABD^ ^m together, m^Ke up the Mea- 
fure of the Senrf-difeatiiference CAD, 
afidf fo'are equal i<^ 180 Degrees, which 
K the Meafure of two ri^t Ang|ds, by > 

CatolUty t. If oAe ABC of the tWo F(^. 51. 
eomlgtidfl^s^ Angles be right, the other 
ABD Wilt benght alfo; If one ABG b^ 
aft«te< tli^^ other ABD will be oljtfcife^ . 
«Jd ctfrffrafiwife, if one ABD be ijb- ?^*- 30^ 
tttfc, the other ABC wifl be atute. For 
^eQuaaitit/ of both Angles together it 
(by TAitof^A* 1^) 180 Degrees* And there- 
fore, if ofi9 Angle he* 9J0 Degrees,^ the 
other miift be 90 alfo i If one Be left 
than 90, the other mufl: be fo much 

thore than 90 ; and contrariwife, if oncf 
be rtiote thsin 96, the Other iriuft befo 

oehiefV. 

£i^ 2. Conrigrioiis Angles, if tl^ey Se ^^i* i^^ 
tcjuai, art both Right. For (by The^ntris 
4,-) they afe together equal to jSoDei:"'' 
j^Mtes. And therc^fore, being both equal ^ 

O 2 on*' ] 
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j one to the other, each muft be 90 E)e- 

j grees, the Meafure of a rij^ht Angle. 

' Cor. 5. The Sum "of all the Angles, 

I' that can be made by right Lines, ftand- 

I • ing upon (i. e. not croffing) oxie and tbei 

I Fig. 32. fame Point B, of a rjiE^ht , Line CD, H 
I equal to two right Angles. . F^r it is evi- , 

[ dent/thir the Sum of all, <he Angles, 

CBA, A3^, EBF, OBH, and HBD, iS» 
juft equU to (the Semi circuoafcrcnce' 
CA^FGHD, or) 186 Degrees, , , . . 1 
[ Cdr. 4, The Surti . of all the : Aogfes^: 

♦ made by two or . more right Linfei, crof-? 

flag each the other in one and tbf fam<^.. 
•fi^- 3?^ PoiAt B, is equal to four right Angles. 
& 34- For they evfdently take up/ tJ^er wholeri 
Circiimfercn6C of their refpcftlvS'Giwle ^ 
As do the four Angles, ABC,^ CBD,-. 
DBE;^nd EBA. in Fig, 3?, ma^ie by. 
the tvvo Lines AD and CE, cJ'offiiig each 
other in B ^ and the eight Angles, made:, 
by rhe four Lines AF, CG^ DH, and EI, 
croffing in the Point B, Fig. 34. 
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• The firft Theorem, and its Corollaries; 
are no^ only of great, and as it wejga 
fandimental Ufe in demonftrating other 
Proportions, but alfo of great Ufe in 
Prad'ice. For Inflance, by Coroi 4. is 
known, what regular Surfaces (whether 

' . of 
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' Arithmetick. . icfj. 

V< of commcMi Stone, or Marble, or Wood, 
^cS) may be jbinM together in Pave^ 
ftents 5 namely, thofe. only, wbofc An- 
gles, taking a certain ^Number of ^bem 
together, axe Jaft/equal. to .four. Right/ 
And {uc\i are equifateral Triangles ^ 
Squares, and regular Hc^xagoris. For the 
Angle of an equilateral Triangle, being 
(^by .TAe<7re/» 4, and Theorem $,^CoroL 3,) 
always eiqual to one Third of two Right, 
f. e. to 5o Degrees ^ and the Angle of a 
Square, being by pef. *29, always a right 
Angle 5 and the Angle of a regular 
Ife^agon, being (by Carol ^, Theorem 5,) 
always equal to on& fixth Part of eight 
Right, f. e. to 120 Degrees' J therefore, * 

fix equflateralTriangles, or four Squares, 
rtr three regular HCKagons; will Join to-, 

^ gether in one Point. For 60^6=^^60^ 
and 9o>f 4=5^0, and lac^g^r^fio; and 
the Quantity of all the Anglrs, that can 
be round one Point, is 360 Degrees, by 
Carol. 4, of this Theorem i. This is illu- 
ftrafed, Fig. 35, as to Squares, and Fig. 
56, as to Triangles, and Fig. 37, as to 
Hexagons 5 in each of which Figures, P. 
jdenotes the Point, wherein the feve- 
ral Squares, or Triangles, or Hexagons 
* join* - 
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THEO^^EM II. 

jr g Vertical Angles CEB and A^D, are 
' •' ^ * eqijal pne to the 6ther. 

i>».'For by Tf>e0rtm %, tlje ^r^^es 

AEC-fGEB=:2 Right, =AEC4-AED. 

Therefore, by J^iom 5, AEC-f CEB=? 

AEC+ AED. Therefore, by Jxiotit 9p 

CEB— AEC=AED— AEC. i. e. CEB=?= 

AED, 

V SE. 

« 

|. This kcpni Tbcorem is of gjwit Uft, 
TheVfe tfju^ Q^ly 9$ it fcTves to demouiikrate other 

Urn 3^r Pfopofitions, but alfo «» c»i it idqjendf 
iiiuSrateii, thjB PeiDoiiftratic^ of <he Method of ta-* 
?JS ^">g *e Son's Height by fhe Quadrant, 
Height, ao4 ajfo of takkig the Angle of DiftaDC9 

tH^of between two Obj«a$, by the Theoddifc 

Diftance Pt Circuoiierentor, and other like Igftriir 

******" inents. 

jS,. - That thp SipnV Height, or DiOasci 

3. above the Horkon, 15 tr«|y taken by the 

ij* "»* Qjjadrant, is illuftr^ted, -R^. 39 ; For 

fang ai?* <^e R-?y ^f <^ Sun, coming to .the Eye, 
Sun's throMgh th(9 ^ghts of the Quadrant, 
S^gJJ^/ make? a right line AS, cajrd «he Line of 

arant> de- Vi^on. And the Strjng of the Quadrant, 
M^M- to which the Plummet is fattened, being 
yyl go. fuppos'd to be continu'd to the Zenith, 
J * * when it Jiangs trae or exadly perpendi- 

" ''• '■' '■ ■'■ '- ' ■ - colar, 
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iCiilar, makes another right Line DE. 
Thefe two Lines itofling.one the other at 
C, the Center of the Qtiadrantp make 
thefc two Tcrticai Angles ACD and BCE. 
Which two Angles, ^ing by this TBeor. 
sd, equal one to another, it tljenpe fol- 
lows, that the Degrees between ,jthe Ze- 
nith and the Center of the Sqn, ar^e jjft 
M many as the Degrees between the 
String and that Edge of the Quadrant on 
which the Sights are. And therefore, 
ftippofing the Pegrees between the String 
and the faid Edge of the Quadrant to be 
50, the DifVance of the Suij (f. e. of the 
Center of the Sun) frotp the Zenith will 
be 5© Decrees likewife. Now the Di- 
ftance ef the Zenith from the Horizon 
being always 90 Degrees, which js the 
Nnmber of Degrees in a Quadrant 5 it 
follows, that as the DKlance of the Sun 
above the Horizon, (u e. in one Word, 
Its Hei^t,) muft be always equal to the 
Refidiae, arifing from the SukftraBhn of 
the Dfftance between the Sqn and thp 
Zenith out of 90 3 fo it muft be always 
equal to the Number of Degrees, be- 
tween the String and the other Edge of 
the Qmadraht, which has not the Sights 
on it 5 becaufe, the faid Number of JDe- 
gre«s on the Limb of the Quadrant is 
like vife the Refidne, arifingfrom the Suh- 
}fASim^ the CMftance between the Sun 

O 4 and 
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and the Zenith from 90. Accordi ngf y, 
fuppofing the Sun's QiHiance from the 
Zenith to be 30 Degrees, its Height w^ill 
be 60 Degrees j and juH fo maoy l>Cr 
grecs will be intercepted betyveen the 
ftring of the Quadrant, and that Edge of 
it, which has not the Sights § 33 may be 
feen, Bg. 39. 
3. That the Diflancp between two Ob- 

^ut't ^ jefts is truly taken by the Theodalite, 
\(tngthe^(^^ the like Inftrument,) is illuftrated. 
Angle bf ji^. ^,0. IJ'or the Rays of Viflon coming 
biwcca through the Sights of the Theodolite, 
two Ob- mak? t\yo right Lines AB and DE crof- 
mljh^' fing one another ?t C, the Center of the 
tcd^ Theodolite 5 and To rpaking thefe two 
f ^ar. 40- vertical Angles ACE apd DCEf . Of 
^ • which the 4"gle ACE, being the Anelc 
of Diftauce betweeo the two Objefts, 
and being by this Theorem 2d, egual to 
the Angle PG3, . it follows, that the 
Meafure of the Angle DCB, viz. 100 
Pegrees, is alfo the true Meafure of the 
Angle pf Dillance Ace 5 as it is aftualljr 
(hewn to be upoi) the Jheodolite, Fig. 

r BtO'^EM III 

Aright Line EF falling (either pctr 
pendicularly, as ti^. 41, or obliquely, 

^ tig. 42,) upon two right Mflfi* P^r- 
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' allel qne to the other AB and CD, wijl 
make the extern Angle ABE, equal to 
the intern and oppofite CDE! 

Demon. If the right Line EF falls per- Fig. 41. 

pendicularly on the Parallels AB and CD, 

(as Fig. 41,) then by Def. 00, the An- 

- gles ABE and CDE. are both Right, and 

^ confequently eqiial by Axiom 16. ^ 

< If the Line EF falls obliquely on ffie ^S- 4^ 

Parallels AB and CD, (as >/>, 42,) then 

let the prick'd Lines BG arid^H be both 

01) perpendicular to the Line EF 5 or, 

which comes to the fame, be two Paf- 

alleTs, on which the Line EF falls pef- 

pendicularlv; (as itdo'sonthe Parallels 

AB and CD, Fig. 41,) ^hereupon the 

Angles EBG and EDH, will be by Def. 

-20, both right, and ffierefore, :by Axiom 

• 16, . equal. Now, fuppofing the perpen- 

dicular Parallels BO and DH>, maV He 

turri'd about upon their refpeftive Points 

B and D, (as they are aftually madetp "^ 

be turned aboiJt in the common PdratteU 

Jknle^ whereby, what is here faid, may 

be evjdentljr reprefented to the vtrj 

Eye,) it will follow, that as much as the 

right -Angle EBG is leffen*d bv turning 

the perpendicular Parallel- BG, till it 

comes to the oblique Parallel AB, fo 



(ID How CO draw a Perpendicular, Sec Chap. 2, fro- 
^lem 6,'' ■■ ' -' ' ^ ' 
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niQch tmh tbe other right ADgle EJ3H 
be leflen'd by the equal turning of cbe 
other per pendioalar Parallel DH, C*^ b^- 
ing fiippos'd to keep all aloog parallel to 
. 3G,) till it comes to the other obli^fae 
Parallel CD % and confeqnently, th^ Aq- 
^lesEBAand EDO, being the RjeinafQ- 
ders of two right Angles EBG and E£>H 
eqaally lelTen'd, rouft be equal oms to 
another by Axhm &• 

Cor. I. A right Line EF falling vpoti 
|wo Parallels A5 and CD, malces tl|e 
two intern Angles ABF aod CDC equal 
to two Right. This is evident, if EF 
falls perpendicularly oo AB and CD, f s 
JFir^. 41. For then the Angles ABF aftd 
CDE are each right Angles by Def 3p, 
and foeqa^l by Axiom 16. In like man- 
ner, Bg' 43, the Lines BG and DH b^- 
ing Perpendiculars to EF, the Angles 
GBF and HDE are two Right by Def. 
aa Wherefore, the Mnes BG ?nd DH 
being fuppos'd (as afore, Carol i,) fio 
turn round upon their Points B and D, 
till they come to be in the fame obligoe 
Pofition with A3 and CD, and tp jieep 
all the while Parallel one to the other $ 
it is evident, that «s much as the Aogle 
CDB, becomes lefs than the right Angic 
HDBj fo much the Angle ABF, becomes 
greater than the right Angle GBF 5 and 
confequently, the two oblique interp and 

oppofite 
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sister q[ual tp ^jvo Rjghjt^ in w|iBt: JH\ 

lis ijppntbe l?Ko ParaHj^s 43 «knd CQ. 

2, is founded on t|i9 mpce Datura J or ji^ 
iDf4iat^ ' ^«»'Gmj pf tJv , Tilings prqy^d. 

IJuie pF fells f)erpen4w?^axljr oroWi* 

dn^ fimd (thp %qp Maon^iT p| Proof,, thiis: 
By TAfPnew 3, i*p Angjp EBA^EJDC^ 

l3^tfoxe, ky Axigm 7, EDC^-ABf ;r=ci 
Right- \ 

' Q»rol 8- A right Line EF falling upp;i Fig. 4?^ 

two Para Jlelfi A^ andCP, iR^k^es jtjv ^1t *^ 44: 

Usfn Aogle« ACF ^nd EHD equal one toi 

t}|eot^. If thei^ine EF f^ls p^rpendlr 

^^jlarlf upon the two Parallels AB a4?4 

(C;i>, a« fig. 43, then i^ is,ev|de«t, tiw| 

hy ^xW i,6,,the altern 4og^^* *^^ *r 

g«al, bec^pfe ihey are both Right by 

A/fe. 30. ApM frpra hence it oiaytw? 

inferry, that the ajtjern Angles wSl bf 

equal Jikjefvife*^ though oblique, (as Fig, 

, 44,) forafawich as .the laid oblique ajFr 

jftern Angte^ ACF and EHD, may be con- 

peiy'd to be ipade by the equal tui^iqg 

pf the perpendicular Parallels KL and ^ 
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to the oblique Pofitidn of the Pafalfefe 
AB and CD. But this Carol ^, is other- 
wife^prov'd univerfaHy, thus: By T^dr. 
2, the Angle AGF^EGB, and by thh 
Thtonm 3, EGB=:EHD5 therefore, b/ 
Axioms, AGF=EHO. ' 
Tig. 4?, C^r^/. 5. If a right Line EF falling tip^ 
|c 44. on two right fJnes AB and Gb/ makes 
the extern Angfe AGE^ equal to tlie in- 
tern oppofite CHE, 6r the altern-Angle? 
AGFVnd EfTD equal one to the other, 
or the two intern Angles AGF and CHE 
equal to two Right, then the Lities AB 
and CD are parallel one to the other. 
^This Corollary 'IS no other tlian the 
Converfe of this Theorem 3d, and irs 
'two fore-going Corollaries 5 and altho* 
the Truth of it fufBciently appears from 
thetice, yet, it may be more evidently 
prov'd thus:) If in the three fore-men- 
tion'd Cafes, the two Angles compared 
together be both right, as Fig* 4^. {I e. 
if the extern and intern Angles be both 
right, or the two Alterns be both right, 
or the two Interns be both right,) then 
hy Def Qo, the Lines AB and CD are 
both perpendicular to EF, and therefore, 
by Axiom 19, parallel one to. the other. 
Wherefore, they will alfo keep parallel, 
if they be equally turn'd from a Perpcn* 
dicular to any oblique Pofition 5 which 
jls the fame as to fay, that if (as in Bg. 

44,) 



\44-^ the cxfern ACE^ and intern Cfi® 
ffcie equal obliqye Angles, or if the two 
AUern ACP and EHD be equal oblique 
Atifeles; <s>r if the two oblique Irirerii 
AGF? atid CHE ^at^e together eqiial to two 
Right; then the Lines AB 'and CD are 
p»teUeK(*> ' ^ ^ 

This third Theorem (with its Corolla- TbeMt- ' 
ri^Oi'oi great :Ure, ?s in'demonftraring J^^^*{ 
Sfftel^^ropofitipRS, fo ajfoio deinooftr«-| Angle cJ 

«sri ijn Ffjt^wer For Iji^flance: By'th)^ je^^^/ir 
tJjifd .Thwve/o mav be.demonftratjedi Sinadranr^ 
that,jn;tatinft the Height of anObMS^^^^ 
f;A::by tt5 <2^adrant, the Nuoiber^^pf ted, viz. 
Pegte^S feptweeij that; Ed^^of the Qua'-, X^/fWe 
difa^t, on, wfjieh; the Sights^are, and the^ by the k^ 
Sfr'ng, do trply contain -the Meafur?. of ^f pfi<>^% - 
the An^le <3BA, made by CA^the Per^, ^^endk^Ur 
Ijehdicnlar (or Altiriide) of the Obj.^ft^ oftheob- 
and BC thes^MBe of Vifion., For, when fj_ 
the String of the Quadrant hangs true^ 
i e. perpendicularly, it will be patallel 
to CA the Perpendicular of the Qbjea. 
Wherefore, the Angle bca, made by the 
JLjne of Villon and the String of the 
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(*) See another ^roof of chis Corollary, uxche Noceiop 
the ioilowiiig Iheorem the 4ch. 
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C^dratit, wiH be the extern At^Ier to 
the Angle BCA, add tonfeqoently^ thef 
wiH be bqutfl oti6 to the Gfeb^r by tbil 
third TheoieiB- Ho^ from -hence t& 
oiher Angle ABC is known, will he 
taitig^ in C9r4>l i^ of fbe fojlowitig foOrtll 
Theorem, and will be illuftrat^ ititihe 
Ufe of the faid Theorem. 

ruBoKEu IV* 

Tim, 46. Of afiy tffetigleABC, dfle SideBC 
biting prtDdtfc'd, the extern Angle AClSf, 
Is e^eial to the ttiro interu dnd o'^todfitij 
A an(i B. And confeqti^ntly, all thd 
three intern Angles, »fe. A- aiid 'B,' and 

* : ACB, a*e tbgethei' e(|ual to'tw&Ri^t^ 

> Demit. iJpoti C, lei the Line Se^ 
t dwWtt (f) parattel (oBA- thttkfm^ 

* fhe* Angle A=rACE, by €<n^9l a, Thit^ik 
■ .. ^. And the Angle* B=ECp; • by Tkorm 

g; Wherefore,' bj^ Axio^^ f, A-fBad 
ACEvf ECD==a€D, (bf ^. 2^0 Whleli ' 
^♦'a* the ^rft Pirticulsfr f6' be distoba« ' 
ft^tfed'. To^ ptotedd (fliferi, 'the AMH 
fe<dA-f ACE4EC!>=:±BdA4A-pB', -by 
^A:A>* 7. But the Angles BGA4A'a;4» 
E€D?±=ai Righf, by Cord: ^', ThedriiHi^ 
THerfefoi>e, the Angles BGA+A^Bsi-i 
Right, by i4<tf. gf^ - 

; (t) How to draw a Pamiid, $ee'(%V j, l*/*/.- n ■; 
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Carol. I. In any Triangle, if one An* 
gle be right, the other two together 
make up the Quantity of another Right* 

Cord' 2- TbeQjjsmtity of awiy two An- 
gles in a Trbngle being knowa^ thff 
Quamity of the third Angk is alfo known 
thereby ; nao^ely, it is the Compiement 
of the other twq Angles to two Rights 
QF,t9 1 80 Degrees. 

Corol 5. If two Angles in one Trir 
augle, be equal to* two Angles in another 
Triangle 5 tW^'thiB other retnainiQg An^ 
gle iii each Tria^gW^ will alfo be eqaat 
^o the otfeet ([|). 
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. (p What is aVov«: fcii^down uiKter Theorem ^f a€»its: 
tfiircfcidrollary, may be ocherwife proved from this Thco-, 
rem 4, ^ter this ftiaiiicr. ff, vfhttt the i^ftern Angles fti, 47^ 
AGF and £HD be equal, it be denied, tint the Lines AB 
ai)j CD are parallel \ then, fuppofe the faid Lines to meec 
tdgether ia P, and the Figure HPG to be « Triangle f to 
viiich AGF will be an extern Angle ; and therefore, by ' 
Theorem 4, AGF;=:GHP and HIX*,. and therefore bigger 
than GHP alone, or which is the fame bigger than EflD, 
ty which it was at firft fup^^sM to be equaL But it 
being inconfiftent, that the angle EMD, fhouM be^both 
equal to, and lelTer than the Extern AGF, it follows, that 
being equal, ^as was firtl fuppos'd,) therefore the Linc^ 
AB and CD will never meet, but arc parallel* Aim! 
hence it follows, that if the Extern EGB, and Intern EHD 
be equal. Ail and CD are Parallels : For EGBirAGF f by 
Theorent 2,) the Akern to EHD. And fo laflly, if the 
two Inters AGF and CHE, be equal to two Ri&ht : For 
CHE4-DHE=2 Right. Wherefore, DHE=AGF, its Al- 

oern.- 
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VSE. I 

! 
Befides the great Ufa of this fourth 
Theorem (ihd its Corollaries) in demon- 
ftrating other Propofitions, on it more 
iinmedtatplv ^depends feveral Particulars 
of great Ufe in PraAlce,Tome few of 

which I muft be content here to take'No- 

• * • * • 

tke of# 
1- " Hereby, then is demonftrated, that 
JwJ'ra* theAngleof the Height of arny Objeft is 
idiigW* truly taken by the Quadrant. For (Ft^* 
Height ff/ 45^) the horizontal Line BA, and the 
% S Perpendicular of th% Objed CA, and the 
afiidrant, Rftf of Vffion BG, do* make together -a 
dc^n^niha. Triangle ABC. . In which the Line CA, 
being perpendicular to the Line BA 5 It 
, , follows, by Defifi. 20, that the Angle 
BAC is a right Angle. And therefore, 
hy CoroL I, of this Theorem, the other 
tw^o Angles da together make up another' 
Right." But it has been afore (in the 
Ufe of Theorem 9,) (bejwn, that the An- 
gle be a on the Quadrant, is equal to the 
Aiigle BCAin the Triangle ABC. There- 
fore, it follows, hy Carol. 2, of this- 
Theorem, that the third Angle ABC in 
thtf Triangle ABC. is equal to the Cora*- 
plemeiit of the Angles BAC and BCA to 
two Right, I. e. to the Angle ace on th^c 
Quadraiit. For, fupnofing the Angle 

.BCA 
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BCA (^bci) to be <5o Degrees, tKe An- 
gle ABC (=^^0 , will be. found hy m 
Quadrant to be 30 t)egree^, whfch h thieH 
Gomplemeht dfthe Angles' BAG 96, and' 
BCA 60, to t wd Right, vi%. 904-^04-30' 

* Furlher, by Help of this thebre^ 4, 
principaHf it is demonftWted, that k\}^^TheMi^ 
the Angles of any right-liU'd Fjgure, do-JJ^^ 
together make up the Quantity of twiccf 'the sum 

aa'many right Angles, abating fott^:«^Aogi^^ 
tfic Figure has Sides* Foff'^iiy fuchTi- .a^Pcfly-* ^ 
garc may be divided into To many Trt*^-?^^^^-*' 
angles, as it has Side^ Wherefore^ (iriCe ^^y '^- 
the Angles qf each TriahgW, will by this; 
Theorem be equal to tw6 Right $ iht- 
sum of all the Angles in allthe T^H^- 
angles, into which the Figure is divided, 
will together be equal to twice as rfiany 
right AngleV, as the Figure has Sidesi; 
feut the Angles about P, the inwafrd- 
Point of^ each Figure, wherein all ffie • 
Triangles concur, are (by Coroh 4, TBea* - ^ • 
1) equal to four Right. Therefofre, ' if ^.^ 
from the Sum of the Angles of aJl the 
Triangles, into which any Figure i^ re- : 
folv'd, you take away the Angles about 
the Point P, the Reft of the Angles, ^ 
which make np the Angles of the Figure, 
will make up together the Sum of twice ' 
as many Right, abating foiif, as theFi* 
gitre has Sides* Thus^ Ju^* 49* the |%, 4^: 

P Triangle 
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Tri^iM^ ABC if refill v'd into three 

;!esP4B,.^fiC, and PQi^ the 

^ [^ 9^ .eacb,of .\w^ich by this ThecHren?* 

^e e(|aa) to twa Right ^ and therefore^, 

^ejilf together- equal to fix Right, rroqy 

which (ix Angles, dedud the Quantity^ of 

i^> tgifour Rig|it,.and th^rc will nmaftn 
t|if, 9»aotity rf?j[ itWQ right Apgl€$, for 
,, . the.§.l¥n cjf tfje tbr^e Augleji qf the Tri- 
aj^gle Ai^G, agpceaWy to t}ihTffetir«/>^ 4. 
'3,' -iS|o. tlje Siquarfi AB^iD facing refolyed . 

%. Jo-liarp; four Triapgkp PA^, P^QP^P. 
la^ PEU, th^^gl<» in e#cl| Tria^djje 
v^Ul.be equal to tm RigHt,; ?n4 fo thf, 
Sym of the A^]qs In ^11 the feyeral Tclif^ 
acglps will bf ^ual to eight-Right. Fr^ig 
w^iql^ 4ed^ t^ie Quantity ,of fopr Rig^t 
\9^\f\^ if the. ^up) of the Angfe; about P, 
«t apd thete will tefnain tl^ Quantity of 
fqji^^ight Angles, for the Sum of the 
fo^ At^leR of the Square 4SCD, agfcfi^ . 
afe.to -P«/». 29. 
4* ;Pn<:e more, the Hexagon,. Fi^ 5?, 

■'«♦ ^'* bei^g refdv'd into fix Triangles, the Adt, 
gles qf each wiU. be together ^qual to tvi^o 
Right; and fp the Sum of aU the Anr 
gles ia the fix Tri^t^lefi, will together bQ 
equal .to twelve Righr* FfoipB which (te- 
di^ the Quantity pf four Right, for the 
Sxup of the Angle* atP, and there^ lyill . 
fOB^iQ the Qgantuy of eight Rights ^r 

' ' the' 



THEOREM V. 

Tw6 Triangles ABC and *hc, liaying 
flMJr feveral Sides mataaWf e^\^ vhn Fig, fi 
AB::tiii^ BC=*tf , ahd GA=:m, witt have j 3. 
alfo the Angles, cotiiaio'd between tke tiuof* 
tnaiiy e^cnl.Sdes, c^al one- to thd other, 
<W8^ did Angle. A=ti«, B=A, C=«, aiid 
theTrian^ tben^ehrctwiil bis tnatailiy 
IdoaK {fi fborc, thbs i Trian^ei omtoo . 
^ny equild^sni}, ai'e ailfo mutnaliiy' eqoiii 
ingttlar, add eqiial ond to the other; ' 

Dtfmhi For ffae ^ide AB belag p^t 
tipon 4J, and eqoxl thereto, BC avSil fati 
tipoa &;, tod CA apon ci, by Redfo^ of 
their i^fpei^tve ntatuat Equality^ And 
ihetbkral Sides of the Triangld AJBG^ 
thus tfA\\ti% exadly u^A^n tht correfpoo* 
dent Sides of im triangle abe^ it trrU 
aeatijr fotlowir, that any two eond^odi 
$ide9 of oiie triangle, nhoft Bave tMd 
fame lti<#»iNli>a on^ to ahothnr, iat hxti 
the two contignduf Sides of the other 
Triangle upon which they fail, («»£. AS 
inuft have the fatiie (nclinatidn to B€, aa 
kb to ic, ajsd fo of the reft ^) and cher^r 
fore, by tkfim 14., the Angle contain'tl 
betMreen ^each two contiguous Sides ot 
dn^Triangle, muft be equal to the An# 
' Pa gl« 
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gTe contained between the refpondenr 
Sides of the other Triangle ; and fp xhe 
two Triangles be mutually equiangular, 
as well, as mutqally equilateril. And 
they are alfo by Axiom 15, mutually c- 
qua!, forafmiich aisthe Sides of piae^Tfel- 
^ : . ling e^eadly upon the correfpondent Sides 
: of the other, theSvies.of eachibuftlor 
dude or taie up equal Spa^ce. r^ 
J^«- 54» Carol. U Two Trjaiigles DEF and;rfe/,' 
jy. ' havinjr^n Angle .E, . equal to ^wj Atlgle e, 
and the Legs of the: fatd Angle nftfffally 
^ equal, (tife/ED=erf; :and EF=4e/.): will 
be equal in all other Refpefts, wz^ the 
(*) Bafis EMF, will be cqu^l to. the'Bafia 
rff, and the Angle D=^, aod F=/ 
For .the Angle : E being put upot)^^^. the 
Leg ED will fall upon td^ and EF upon 
I?/; and fhe fiid Legs being equa^, and 
right Lines, the Point D will fall Opoti 
d^ and the Point F upon f. Wherefore^ 
the two Bafes DF and df^ being two 
right Lines drawn from die Points D and 
d thus lying one upon another, to the 
PointtrF and / lying alfo one ifppn ano-* 
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f *) A«y angular Point of a Triangle (as E or being 
takcnTor the Vertex of the Triangle, the Side oppofitc to * 
the faid angular Point, iscaird the Bafis oi the Triangle, 
in an Ifolccles, the angular Point, wherein the two equal 
'Sides meet, being ufually taken for its Vertex,' hence the 
unecjual Side is more peculiarly call'd chc Bafis of ai 

thcr^ 
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ther, muft like wife themfelves Ke one. 
upon another, and be equal, according 
to Defih.^. For, according thereto, they 
^ihg both right Lints, muft both lie 
ffxaftly even between the fold Points, 
and therefore the points D and^, ks alfo 
F and /, lying one upon the other, the 
Lines DF a(nd df drawn exaftly even be- 
tween, and onVy • from and to the faid 
Points, miift alfo co'-incide (or fall one •:. 
iipori the other) and be equal one to the 
other. Wherefore, -the Triangles EDP 
and edf being mutually equilateral, it 
follows from this Theorem 5, that they 
are alfo mutuallly equiangular^ and e- 
qual. 

' Corol. 2. In an Ifofceles Triangle ABC, Pig. 5^» 
tb(^' Angles ABC and ACB, at the Bads 
BCareequalt For, fuppofing the Line 
AD to (t) bifeft the Angle A, it will 
thence follow, that the Triangles ABD 
and ACD, have the Angles BAD and 
CAD equal. And they having alfo the 
Sides BA and AC equal, and the Side 
AD common to both 5 it will follow by 
Car&l. r, of this Theorem, that the faid 
Triangles are mutually equiangular, and 
confequently the Angle (ABD, or which 
is the fame) ABC±= (ACD, or) ACB- 
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(t) See Cbap. 3. Frtil, 4. 
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N, B, Heoecfic fo^ows alfo, that aaxf 
Triabgle ABC, whicH has the Aag^es at 
the B^fe ABC and ACB isutually eqtial, 
hath alfo the other tvro Sides AB and AO 
equal. 

Con4* 3* Every equilateral Triangle, h 

alfo equiangular, i. e. has all its owtt 

three ingles equa) one to the other, t'ot 

an equilateral TriaBgle, is an Ifc^celes 

pp. jy. every Way! ' Wherefore, Fig. 57, BQ 

'■"' being taketi for the BaQs, by Corol* 3, bl 

this Theorem, the Angle A6C==ACB ^ 

land CA being taken' for the Bafis, the 

Angle ABCrrCAB; and AB betn^ take^ 

for the Bafis^, the Angle CAB=sABG» 

Wherefore, ABe=ACB=;:CAB. * 

C(fro^, 4. The Angles of any regidar 

Polygon, are all equal one to the 9tiMF» 

For any regular Polygon, may be divide^ 

$nto fo many Ifofceles, aud lUufufl^ 

equilateral Triangles/ as it, has Sides 1 

frndconfequently the faid Triages will 

be (by this Theorenj) mfuttiallyreq(ii«n« 

jgular. And therefore, the An^es (^ the 

Polygon (confining each of tviro Angles, 

niutually equal in the faid Triangles) wiU 

be equal one to the other. Thus in f he 

Hexagon, JFig. 51, the Triangles PAB, 

PBC, PCD, ^f. are each an Ifofeeles 

initfelf, and alfo mututiilly equilateral, 

^nd fo mutually equiangular. For Ijy 

this Theorem 5, the Aiigle PBA=PBC^ 
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Cby Corol i. of this Theorem) PCB=r 
PCD, by this Theorem^, it felf. Where- 
fore, hy Axiom 7,-PBA-f-PBC=;;:PCB4- 
PCO, £. e. ABC=rBCD. ' '\ , 

Cml %. A <||) Dl^^oh^ CB, dfVta^s % ^i 
a Pafallelogffth ABCt) itito' tw^' ctAi\ = > 
Parts ABC and CDB. For the Wdt^Afe " 

and CJ> bdlng equal hj'Defia, 55,^Jte'^- 
'fo the Sides AC and BD ; and t|ie "Sttfe 
CB being coriimoh, it toilo'ws W^ lliSs 
Theorem, fhat the Trtiii|ies JtBC.aiiti 
CDB are eqtial, and coAftquently /^hat .,'\ ' 
the ParafHelogfim ABCD, being ^Mkh. '... • i 
by the Diagonal CB ihto the fatd tit^ 
Tflanglei, is by the faid Diagotoaf dl»!- V /; 
ded into two eq&al Parts. r^' -, ■- ' 

Or. 6. hi every PafaUelogram ABiCD, /^: jjt 
the Com^ements DO and GB of tH6 Pi- 
rall^^rartMi HE and Ft about iht Dk- 
gbnal AC are equal one to tht bthfei. 
For, by fhfe fofe-;gpihg Corot. 5, fWd tff- 
angle ACD=:ACB^ and the trfahljib 
AGH=AGE, and the Triangle OCT— 
GGI ♦, difer^fbre, by J:Ho^8, the t^- 
elcment DOt=Gfi» 
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, (B) The Word DiagonMt do's import t right Line dra wi| 
fhrcFugh a Parallelogram from one Angle C of it, co i^ 
yppomcAnjglea - 
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jl ' Befides the great Ufe of this 5 th Thc- 
^Bifo f^Ktfi and ^ts Corollari^ |n denionftra7 
2^8^ ^ng other Propofitions, they arc al fo of: 
Lines. great Ufe in PraSfice^ For' on this Thc- 
^orecn and its ,two firft Corpllfries, is 
yibunded the Metjjod of ^ifeding any 
^tyen Angle pf Ljnej as alfo of Drawing 
a Perpcndicniat to a given Line, 
9* And by C0roL ^^ is known the Quan* 

Ja'^"*"/- ^^^y •^ ^^^^ Angle in an equilateral Trf- 
tity^/ "* angle. For all the Angles of a Triangle, 
eaehMi' jbefng by Theorem 4, equal to two 

Ijiifaarai R>gK ^r iSoiDegreess and the Ang^es 
35i4iicfa. pf an equilateral Triangle, being by C^r. 
3, of this Theorem 5, equal one to thp 
."^ other, it hence follows, that each Anglp 

pf an equilateral Triangle, is equal to 
one third Part of two righ? Angles, I ^. 
to ^9 Degrees. And hence is learn'd, 
what was abpvq taken Notice of in the 
XJ(c of Theorem 1 , viz. that fix equila- 
teral Triangles will meet together in a 
point of Pavement. 
'5^, .: In like manner, by CoroL 4, of- this 
Tnfndmt Theorem, is diTcover'd the Quantity of 
%f^f^' *^^^ Angle ^f any regular Polygon. Fof 
each An- ft has been (hewn in the Ufe ofTheoreai 

feguh/ 4' '^^^"^ ^^^ ^^^ Angles of any right-lind 
roiyg6ii. figytfi are equ|l to twice as many 




' RfgVf, a« the Figure his ^idcS/aBattng 

four. J Accordingly, the Angles of a 

, Pentagon, make up tdgettter the Sum 

-of fix Vight Angles, or ^40 Degfee«. 

. Whcrefdre, by Corel. 4, of thi^ Th^dfem,^ 

-each Angle of a regular Pentagon,* iVie- 

qual to C-^, f. e.) 18^ Degree?. Tn 

like manner, all tbfe Angles of an Heica- 

gon, amounting to the Quantity of ^Jght 

jright Angles, or to 720 Degrees, each 

Angle of ,i regular He^gDii, is equal tp 

(•4^=) 120 Degrees. So the Angles of 

*lin [feptagon, being all together equal to 

ten Right; afld of ; an' Qdogon tp twelve 

Right, hence -each Angle of a regiilair .r. ^ 

Heptagpn, will contain (^ of tetf right 

Angles ^) 128 Degrees; and ^ of a^De- 

gree 5 and each Angle of 9: regular^ Oftft- 

gpn, yyijl contain (4^ of ilwfjye Right =) 

135 Degrees.' And fo of other regplAf 

Pplygpns; And h.eoce is Jearn'd^ what 

is aboye (in the Ufe of rTl^orem i,);t»- , ^ . 

ken Notice qf, wz^ ^th^t three regnlar 

Hexagons will join togeth/sr in a Pojnt of 

Pavement: For Jjo^t^p^g^o, whiph is 

the Quantity of all tjje Angles that cap 

be made or meet in qne Point. Apd 

hence alfo it may be learn'd, that -three 

regular Pentagons will not fill up « Point 

all round, (for io8«3=:3a4,) and four ^ 

regular Pentagons can't' be niade ^o meet 

in a Point t for io8'*4=432. And ^o 

•:" ■ ■ ' ■ . of 
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of otfcer regular Po|ygo«j; befidtfs die 
Hexagon. 

4. ByCW. 5* «^ this Theorem^ ir (he vi^&, 

inSfieffflv tb9 Method of ^Bifeding anjF Parallelo^ 

SSf. «^»«» namely, by dravi^iiig a Djagdh^. 

^ Aitd oa Cor4^ 6y depeodl thd M^hdd of 

making a Paraltelograin,' equal ta a ^iven 

Triangle, or other reftUinear Figare ttp> 

QO a given Lioi^, 

TH£OK.£M Vf. 
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An Angle BDC at the Centef, h fife 
% ^o, Doable of an Angle BAG at tl^ Circurt?- 
f I, ^2. fereti<S5, having both the fame' Arch B^ 
for their Bafis : Or whfch cofties tb the 
famtf, an Angle BAG at the Circamfe- 
reoce, is Hiklf oi an Arch BDG at tife 
Center, both ftandihg upon the fame 
Arch BC 

Demon. Ctji i. When the Angles are 
^,^0. Qiade, as Bgt »$q^s, Where DC and pA 
being Rays "of t\k fame Circte, the Tri- 
angle DCA Is an Ifofcele?, and cdnfe- 
quentfy by Cdroh 2, ThcofeW §; the Ati- 
gle DCA=^DAC Wherefore, by Ajt, 
7, DGA-f DAG±=2bAC; But byThe- 
*5rem 4, the Angle BDC=DGA -f DACi 
^ therelbre, by Aicifim 5, BOG=2DAC 5 
and confertiefttl y, by A:tiiiih B. DAC=£ 
•4BDC' ' • -^ 

• ...... . . ^ . . ^^ 
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i ■ . :/a5^, p» When the Angles- are, m?de; ■^Fig.s i, 

J%. di't where, the Diamete^ AE being^ 
I Hrawi^ there wijl ,bc (bf Defit. 51, and 
I C»rok 0, The6i'em.5, and Jbeorem 4?.)^ ' 

I the Angle BpE?=DAH-f bBii=aDAC 

I "by :Jjcwx» 7. tikewifc the Aogre £00=^ 
3DM^* ^' Therefore/ the whale Anala 

I BDG±?2BAC, by ^jf. 7. and (o imC 
p=^C, by u4xw«» ,8: ■ , ' ' ' ^ \ 

'I ^^fi 8* Whei^ the Angles are (na(^e,^ j^s^ J%. 6^ 
•iRfo i ^J" * then iy^y • the fame tiefihition^ 
iind Theoreatji^ ^hd Corollary, and AxiK 

j oni, as afore) the'Angle EDC=DAC-|-'' 
E)CA=2DAC. iAUo the Angle EDB 
(6ne Part of the Angler EDC) =DAB 
-fDBA=2DAB.- Wherefore, by Jxiom 
^4, the Angle BDC (the Refidue of (he 
Angle EDC) = 2B AC ' An^ therefore! 
the Ankle BA.C=tBDC, hjr JfwW 8. ' 
'• Cor, I. Angles PACaHd,6SC, whicij Fig. 6$, 
fare in' the fame .Segnicnt E?ABC, ojf ' 
Vhjqh) ftand U(^n the fame Arch DC» 
•rc'.equai. For by this Theorem^ they 
are. each the Halves of the faid Arch 

;; CifreU 7. Any Angle ABjC, wHch (15 F7j[. 64, 
in a Scnucircle DABC, or which has a 
piameter AC for its Bafis, or which) 
((and^ upon the Senii-crrcumference ABC 
of a Circle, is a right Angle, For by this 
Tfaeprem its Meafure is Half the Semi* 
cfrcamference which it (lands upon^ l e. 

90 
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90 Degrees^ the Meafure of a rij^t An- 

f^.tf;. CwoU 3* The two oppbfite Angles 
ABC and ADC of ahy quadrilateral Fi- 
gure, defcril/d in a Circle ABCD, are 
equal to two Right. For tlie Arch ABG 
WierciOn the Angle ADC ftands, ktKl the 
Arch ADC whereon the other Angle ABG 
ftands, make up together the M^hole Gir- 
.cumfcreirce of the Circle ABCD 5 the 
Half whereof is equal to 1 80 Decrees, 
|he Qiantity of two right Angles. 

^ Amongft the other Ufes of this Theo- 
rem and its Corollaries in Praftice^ ^% 
well as in demonftrating other Propofitir 
- onSy it is remarkaH^) that on CoriA. 2, 
is founded the Method of erefting a Per- 
pendicular at the End of a Line given 5 
and confequently of trying whether a 
Square-rule be made true, or no. ' And 
from Carol. 3, it is learn'd, that a Circle 
5;an*t be de(crib*d about a Rhombus, for- 
afmuch as the oppofite Angles of that Fi; 
gure are cither greater cJr left than two 
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PapaHelograiDT BCDA and BGFE, n^ Ttg. 6&. 
on the fame ^alis.fiC, and tvithin tnt 
Iknie Parallels AF atid BC, ^re equal one 
to rbe other. 

iiBemoa. By Dejtn. 35, AD:;rBC:i=EF. 
Therefore, by Jxiam 7, AD-fDE= 
PE-fEF; i. e. AE=DF. lilewife AB= 
r>C, hy Defin. 95, and the intern 'Angle 
A = extern GDF, by Theorem'g. There- .^- "■. 
fore, the Triangle ABE=DeF, by Ciw^ 
-1, Theorem 5. Therefore, by Axiom &^ 
the Triangle ABE—DGErrDCF— OGE^ 
i. e, the Trapezium ABGD=:EGCR 
Thewfore, by Jx. 7, ABGD<^BOC=fi 
]^GCFH-BGC, u e. . the P-araMcloigraii 
ABCD=EBCF. ; ■.: ,? <■ t 

- uCii^A I. Paraliy ograms • BCDA and Jig;. 67^ 
GHFE, upon equal Bafes BC and OH ^ 
and tBvithin the fame' Parallel AP and .•. • - . 
BH, are equal. For the Liflesf.:BE- and 
CF being drawn, by this Theorem 7, the 
Parallerogram BCDA=BGFEi=GHFE. \ 

Corol. a. Triangles BC A and BCD, up^ pig, ss. 
on the fame Bafis BC, and ivithin the 
fame Parallels BC and EF, are equal. 
For, the Line BE being dnrwn parallel 
to €A, and CF to BD, it follows by thii 
Theorem, that the Parallelogram BCAE 
==:BCFD. Wherefore, hy Axiom 19, 

^BCAE 
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4.BCAE=4^BCFD, i. e. by Otr, 5, TheoN 
rem $,.Ui« rriBngle BQA^BCfi ! 

fig, 6^. CoroU 3. Triangles BCA and EFD, of ^ 
: ^ e^iat Biifes fiC and EF, m& witbi 
Ihe &nie. RaifaAkIs OH «iQd BP, are eqiia 
fofy BO bsjng draWn J^sB-atlei M> C 
and EH to FD, it follows, by Cor^l. i^ 
pf. tbl$.Tbsatxrq, th^ the Parallek^am 
BCAOssdEFHD. Wh^eCore, by Axiom 
ia, 4:BG AOiJ i^FHD, U e. by r^r^/. 5, 
J»fopi $, jthe Triangle BGA=:EfD. 

i^i^. 70. -' Carol. -^h ParaHelogjram ABGD, k 
lb« Double of a triafi|le BCE, upaathc 
^mfr-Bifis.-fiQ and wiithitr the (iuda Pa- 
;9QaI^ AE &Dd EC. For, AC being 
Aawn, the 'tiikngle BCA=BCE, by Con 
», o(f thlsvTheiorem* . Therefone, bjr Jx. 
«0, a^CAi^oBCE. But by C<>r»/. $!; 
TheoreM 5, the Parallelogram A&CDbs 

r\- bBCA i : JJiewfore :ABGD=aBCE, bj 

j^ 71. Cifr<«r^.. Paralletograms ABCD and 
CDEF,.ifc they have the fame Akitode 
£P, -^are oat to Another as their Bafel 
BC and CF ^ and, ii they have the 'fatii 
Bafis CD; then they 'are one toatiotiiei' 
«s their AJtitaides BC and CF. For, vi, 
JbotH Gafes,' (wz. whether* BC and 4Gr 
Ite talwn; fas the two feveral Bales, indl 
^D for the .tolnoioii Altitude ^ or CD 
i»f ta&en f^r the cdmtnon Bads, and BC 
^idCfior 0)6 rwo diierent AUitade»^) 

the 



ii^ Heftapglqs, a?e by ^^«. 41, m»d6 

qpd cotifgqucmly* being the Produas^ 
t^wp Qqaptifj^ft BC and .CF ^qoally iwrfi 
tiplied, camcly, by QCe and the fanid 

ABQD : QDgF : : BC ; CF. And it be- 
ing thus ^ ^^jjonftrated, , .that redangular 
Parallelograms are one: .to atioth^ s» 
their Bafes, if their Altitudes be the 
fame 5 or, as their Altitudes, if their 
Bafis be the fame, it follows, tha^t 9II 
oWiqaangu^ar Parallelograms wili be fo . ° . ., 
ajfo 5 fofafinuch as they '^re tqaif (by ■'^•^ 

t^is Theqjrem the 7tb) ^ Reftacfgles jopr '^ 

op.thc^me^Bdfis, ah4J^Hthia theftiae* . ..a 

P^ailels. Wiierefiorel^fFaRilletegraAisitt' .» 

general b«% thus pf djwwtonal. If « they ^ ''*" 
have:/ the. fane. Altitude -^ Ba^s ; ftfel'< 
lows from Coral., t^ of this Theoreipi 
that they pinft tacewifo be propoitio^il, - 
if they have iw^oal Altitudes of Bafes. ^ '^ 

f Carol. 6. Tria«gles BO)' and CDP, If-^- 7f r i 
they have the fame Altitude CD, are \^^ 
ooevtdi another as their Bafes BC and CF j • v 

or, if thty bafve the fameBafis CD, they ; \ 
are one to> Another as their Altitudes BG V 

and CF.. For, by C*m/. 4, of this The- 
ore»n, the -Triangle BCD, is equal to 
Half the Parallelogram ABGD ; and the 
Tiiai^le CDF, cqqal to- Half the Paral- 

klograiA 
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Jd6gf5hj COEF. Bat/ by Cw-*?/. ^, 
ABGD : CDEF : : BC : CF. "'Therefore. 
^t Axutm ig, ^.^BCD : ^OOEF : : BC i 
CF, i c Bed : CDF : : BC : CF: And 
beoeevit follows from Cdtd. ^, of this 
Theorem, that THangles, whkh have 
equal Altitudes', will be to oiie another 
asjtheir Bafes^and Tflafigtes, which 
h^aveeqnal Bafei^^.^iH be one to anothier 
as their Altitude J. 



{ - 



1. . Befides Other Ufcs of thh ^thr Thecr^ 
ZiT^ r^aod its Corollaries, it is of greaf 
Surycying UfeJ ill Surveyiog or Meafurmg Land^ 

??^Si *1*^ ^^ ^^y ^^ ^^^"g which, (diss, bfy 
•iI*iJn. taking the Perpendicular in the Ficld^ 
P/Ued. and fo quite omitting Protraftioh,) do's 

iq a manner wholly depend x)n this The*^ 

oreiQ and its CoroUaries. ♦ 
'a. For the Area or Cdntefitof any Reftan* 

TbemeafH' gle being found (a$ has been above ob* 

t^r^^ f^''^*^ ^" De/?//. 4^) by mulfipl>irigtwo 
far Pard' of its contigupus Sides together ^ it fol- 

^efJtd' '^^* ^^^^" ^^^^ Theorem it felf, and its ^ 
pm fbat Carol. I, that the Content of any obliq* ; 
o/Rcdaa- uangulir Paralleldgram maybe founds 
^^ by making a ReQ:angle upon the fame ^ 
or anr equal Biiis, and within the facbe 
Parallel^?. For hy the faid Theorem and 
it5 CoraL I, it is (hewn, that the Content:* 
, of 
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of the obljqtiangalar P^allelogf ani^ wjU 
[ be the fame with the CeeteiH of a lleift-> ^ 
: angle fo made. ,, / ;., 

( And in like t^ianner, frqm Cortd, 4^; of 3;^ 
I this Theoretn,' is dedncecJ the Mefthpdof J^^^^i^^^ 
finding tfie Content pf ai?y Triangle, .«//&• TrUn^c^' 
by compleating the Par^llelograro, of ff^^*^^^ 
I which, the Triangie jiyen is an .H?lfi5?;,tl! 
I and, if the . faid ParalkJogram be 0h\\^ deiagtamA 
ouangular, by making'^ fyeftaijgie upon 
the fame or an equal Bafis, and witl^in *» 
the f^me Parallels, as is the obliqujngfl- '; ' 
lar Parallelogram.. For, by Cord, j^^ {it, [ 
I i$ (hewti, tliat the Content of a Trknglej . 
I is equal to Half the Content of a Parallel ^ 

* Ibgram upon the fame Balis, and withi^n 
I the fame Parailels; , ^^ ^.; 1 ; h. 

i ' TheKiethod of Meafuring (pr,fip^ 4i 

I the Content pf) ?ny Triangle Wing- rhu^rtfyve^i 

difcovcr'd, thence is dcduGed t^^r ^%r:4^7^f/ 
thod of Meafuring any Xr|P^2:iura,, ./iFpr^m, dedm 
any Trapezium may be cejfblvy into tvpty/i*^^*"* , 
Triangles by a Diagonal^ the v-;)!!^!)!^ .rin^ of ^ 

of which two Trianglesvbeiiig found, -the'7"*"^^^*^ 
Content of the whole Trapezium is . 
found, beings the Suni of; the Conten^f.f?^^^ 
the tw6 Triangfcs. ^1-Hijs,^/:j^/|;. "75; j tKq?%* 7i^ ' 
Trapezium A^D, is ^bj^Tthe D^agqnai. 
AG refolv'd^into two Triangles ^ABG{ 
and ACD. And the Content of the Tri^r 
angle ABC, Js equal to . Half the obli* \ 
qilangular Paralfclogram'ABHC, (being 

Q, both 
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V both on the fame Bafis AC, and vvitlm 
the fame Parallels AC and BH,^ and 
confequently is equal to Half the Redan* 
;le KBHG (=Parallelogram ABHC, as 
taving the fame Bads BH, and being 
Mrithin the fame Parallels AC or AC, and 
BH). So the other Triangle ACD= 
^ Parallelogram ACDE=t Parallelogram 
DEFL Wherefore, the Content of the 
whole Trapezium ABCD=ABC-t-ACD 
=±riABHC-|-4ACDE=4^KBHG4-|DEFL; 
. 5* . But how the Gcmtent of a Red^angle 
J^*y« RBHG, (or DEFL) being found by mal- 
m h tiplying KB into BH, (or LD into DE 5) 
Prafticeft and the Triangle ABC, behig only 
rf. tb,s. ^i^gHQ (or tbe Triangle ACD, being 

only 'i DEFL,) it follows, that the Con- 
tent of the Triangle ABC, rnuft be equal. 
. to KBki-BH, or ^KB-BH, (and likewife 
AGDrsLDxiDE, \ or to iLD»DE). And 
the Line KB being a Perpendicular let 
fall froth B, the Angle (ol the Triangle 
^ ABC) bppofite to the Bafi^ AC, and the 
(a\6 Bafis AC, being equal to BH, the 
other contiguous Side of the Reftangle 
KBHC 5 hence it comes to pafs, tIla^ (it 
is not neceffary in Pradice to draw, el- 
'^ - ther the whole obliquangular Parallelo- 
gram, ABHC, or the whole Redangle 
K!BHG, which are the Doubles of the 
T-riangle ABC j but) in Pradice it is ftif- 
fident to know the Length of the Per& 

pendiculat 
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Iff khy «i order m: &{ldv the 
<>titettt of the Tri^Qgle ABC i Foraf^ 
tnucfe M KB-4^AC (=i:KC«;BH) fc the 
pontietit.ol the faid Triao<gie. And m 
like manned in the Triangle ACP, J)»> 
ddes the teiigth 6£ the Baik AC, it ii 
fofficiebt tb kno^r Che Length of th« .. 
PefpetidfCiilar DL, In order to kaoti^ tfa^ 
Content of ti^e; Triangle ACEk* Fot 
tX^-^e (=iLD«iDE) is the Content of 
^e faid Triangle^ al has been already 
uiewiL'.'. .. ., 

dtn^. tnore, ibrafiAcicH as the Diagd- , ii 
nal J£^ of the trapetiaiii ABGP is the jfc R«»i« 
tomtridh , BaOs, both of , the THaugle Se^JJ* 
^BC, and alio of the Triangl^ ACD, •/-Tot 
iienec Is forriied this uni^rfaj Rule fot i**^ 
Ending the Content of a Trapezitttii 
A6CD, vik the. DIagdnai AC of the 
Trapeitubi ABGCl, bfeio^ diultii»Ued iQt6 
Half the Sum of the two Petpeftdictjilanf 
til and KB, in the two triangle^ ABG 
md AGD. (oi. wliicH cdrhdi to the 
faiiie, Half the Diagonal AC being inuU 
Hplied into the whoje $aiii of the twd 
Perpendiculars KB and DL,) will gtvd " 
the Content of the trapeiiuni ABCD. 

Now there beJflg too conliderabie Pieqi 
pi Liodi, but what may be redoted Ui 
foriift of the fore-iflehtion'd ^gures, i^h 
fclthe^ a Triangle, Pai^liejografli, o* 
trapeeiDin n it is evident ftoio what ha$ > 

tia becil 
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B«b'feia2 how 'much t*e Art of-Sainrijyi 

Ing ai^c^tfs- bir tW •jkh Th^oreWi,' sinil 

it? 'foiir '^rft Gdrbltai-ies, ' in findii^g' • out 

tHeVfeafarfeor fupedficial Cbirtthf of ^njf 

given bi^oimd 6f Pic^bf' taittd; -^ ** "'•- 

7. .AniW ft obvtoils,^«hit oBthe llimcf 

o/iaving Pfincipl^S' 19 foundcch' ill great Meaftire, 

out Land. f|,at .^^^ ^pg^f of SuTveVifag, w'ftl laying 

pjlt anf Qaandty of €.and defir'd.' • And 
♦ to' this the two iaK'Qorollarles'of thii 

Theof«fm'' &fe pirtleuiartf ftAfch^enh 
For thereby is demonftrated, how, any 
•^ Piece ^f- Land : (ftfpporthg it redadble 
/!,f^, '.'■., to one 'lir more 'Paraflklbgrams' ©rvTtianpJ 
y'! 1 gles) tiding given; thert may bedofd out 
''"1.''}". AiotheF.Piete- ofi^Land, twifew thdce 
(t^ci^- ik^ig ^namely, fby douying.ior 
tripliftgi/^fc^^.) eithtr-ithe Bafis, orielfe 
the Altitude' of t&H Rahtlleliagrams or 
Triangle*,' iinto. which the Piece.df;liand 
g|V«nfef|%tJucible/> . •/ \ ••• 'f'l ' 

rrHEOKEM\in,\ 

Fig, -J A, ' A tiye tjfE; dfawfa-paf allel to any one -j 
Side B(5 bf 'a triangle ABC, will' cat the 
©ther twb Sides of the Triangle propor- 
tionally • ■^inz. AD r D6 .^ : AE :'EC. ' 
. '-^t^mH. Draw the Ones CD and BE. 
Now tbe Triangle DEfi=DE!C, by tor. 
2, Theorern 7.' Wherefore, by Axiom 6. 
ADE:DBE;:ADE:DEC. But,, by i 
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. AD:^DBi and byibef^faroe, ADe:DEe: 
^ (=rD®E^'j ; AE > tOi Therefore, "by 
., 4««*v9,: AD i DB :.: At : EC i i - 

1-» . < ' -J * ' : i ' : 

J L Amofig feveral otber Ufes of this 
[ Theoretn, it will ;l)e/faflScient. here to 
, ' obfervc, that on it is founded the Me* 
[ tBod :6f dividiiig a Lirio into anvi Number 
J of Parts required 5 as alfo of .finding a' 
fourth^Line proportional to three given, 
I and a tmf4^ proportional to two given^ ^ 



• • • . 

EquiaogaJar Trfarigles ABCf and PEF, H- 7?, 
have thb Sidts abocit *he e^aal Angles *= 7^' 
twoportionai , w». 5 AB ; BG : : DE : EF^, 
and BC -MA :' : EV t FD, and CA : AB ; : 
FD'.- D£.; : . 

. 2>;x«e)«; The Angle E behig given e- 
at to. the Angle B, opon BC l^toff 
=EF,i and upon BA fet ofF B^i==KI>, 
and draw the Line W/, which vvill he 6- 
. qual toiDF, by Cor^^. r, TtaJorem 5» 
fhw, by : theorem the 8th, &/ : rfA : : \ 
BfifiX Whisrefore, -inirerfely M :*««?: 
» (^f : /B. Wherefore, by Compontion 

■ <A*-f:^B, ». AB : ^ : : (C/4-/B, ». O 

. Q3 cii 
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* - f3;fS. "Wherefore, alternately ABi 
BC : : clB : /B ; Mid (bccaiife hf Gon- 
^aftion dB=pE. and B f=EF,) there- 
fore, by. i!*; #, AB ; BC ; : Dp: ; pIF. 
Which was the firft f>articular to ' l>e 'dc- 
jnonftrated. And the reft ?^ay bp pro- 
ved exaftly after the fame mapn«?r, by 
making at the e^er two Angles A aod p 
of the Triangle ABC, a Triangle equa^ 
toDfiF.'" - ■■ ' ' '^ 

Carol. I. By Parity oi Bbealbp H fp^ 
lows, that ^milar 
or like Sedors 
. ACB [ and 4^, 
haye likewife the..> * ^ 
$ides and Arches ftf rv ' ^ 
about thd eqaa^g*^ • 
Angles proporti- ; 

cnalj viz. AC:BCf:4C:*C- And 
AC ; AB ; rfC : *^ 8cc. For the Atclj 
AB, and the right Line AB, are each 
the Meafur6 of tiie Angle ACB; and 
jfikewife the Arch ah, and the right Ljde 
J*, are each the Meafnreol ^e Angle 
M (=:ACB) 5 and therefore, the <atne 
Proportion as have the right Uti^s AB 
and 4^, aa\itt the Arches AB and <^ haye 
to one another, or any thing elfc' 
Corol, X Becaufe AC : BG : : <C : K:,' 
-j alternately AC : «C : ; BC ;Mm 

■-. USB 
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Theorem tlw 9th is of very great i, 

Ufe in Pf aftice. For on it is founded ^ ^t 

the Praftice of taking Heights and Di- JilgJs, 

Oances, asi alfo of Surveying, by ProtrA- 

^iom For Protraftion is nothing elft vti 

tjie up(hot, than drawing on Paper Tri* 

angles, which, being equiangular to much 

larger Triangles, have their Sides in the 

fame Propdittion one to another, as are 

the Sidjs of j^e larger Triangles, which 

they reprcfent. For Inftance : It bw 

been pbferv'd, in ieyference tpiT^* 45, 

that CA the Height of the Objea, and 

BA the horizontal Diftance from the Foot 

A of the Obj-a, to B the Eye or Place. 

of the Obferver, and BC the Ray of * 

Vi0on from C the Top of the Objeft^ tp 

" B the Eye of the Obferver, make a Tri^ 

angle* Now the Height of anyObjeft 

being always meafur^d by CA a Perpen* 

dicular, let down from G the TQp of. 

the Objeft to A its Foot « hence it fol^ 

lows, that the Angle BAG is a right Ati- 

gle* It has alfo been (hewn \xi the Ufc 

of Theorem 2, and 5, that ^he Angle 

ABC is. truly taken by the Quadrant, 

/is for the Length of BA» or tfce Diftance 

of the Obferver from the Foot of the 

Ob)eQ:> it may (fuppofing the Foot of 

Q 4 th5 
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the Objed to be acceffible) be iBeafurr<) 

by Feet or Tard^ &c. Now the Nuin- 

ber of real Feet • or Y ard$ between ttic 

pbferver and the Objeft being knowrn, 

they may be reprefented on Paper hy the 

Line BA, drawn of fuch a Length, ias to 

contain fuch a Number of Parts of the 

Scale whence it is taken, as equal the 

Number of real Feet or Yards afore-^ 

mentibn'dJ Upon A, one End of the 

Line' BA is to be made a right Angle, 

irepl-efenting the right Angle made by the 

' perpendicular Height CA of the. Objed, 

and the horizontal Line BA. And at 

tht other End B of the Line BA, is to 

be made another Angle^ rbprefenringi 

and fotqual to the Angle made by BA> 

the fidrizont^l Diftance between the Ob- 

fcrvfer «nd the' Objeft, and CB the Ray 

« of Vifion. This being done, and the 

Lines BC and AC bding extended, 'till 

they meet in C, there will' be f6rm*d a 

Triangle CA.B on the Paper, which will 

be equiangular to* the iTriangle rmde hf 

tlie teal Diftance between the Obrerver 

and Objcft, the itzl Height of the Ob- 

jeft, and' the real Ray of Vifion. ' And, 

ioohfegCiently,' although the Sides of the 

Triangle ofa the Paper,' be nothing near 

fd long as are the rqal Sides of/ that Tri- 

TOgleit re|!)re(fents, yet, by this ThccH 

rem, the Sides of the Triangle on the 
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JP^per, yv}i\ha ,frop(>rti(9nal'\o the CQPre^: 
l^ondent Sides^ of the .real Tkiaoglc; 
And tlierefbre, as BA is to CA meafor'd. ' 

on the Scale, by which BA .W'as dravirn, ^n^ 

fo wijl the rcaJ DiftancQ, bet^wcen th0* 
Obferver and the Objeft, be to the real 
Height of the Ob)^Gt, meafur'/l by the 
fame MeaTure (whether l^eet or Yards, 
^r.) as the Oiid. piftance was raeafixr'd 
By. ' Namely,; fuppofiDg. the real .Djij 
ftance, reprefented by BA, to be forty 
Yard? 5 and cqpfecjuentl)^^ the Line BA/* 
on the' Paj)cr tci contain | aft forty Partjf 
of the Scale, by wnich it was drawn 5 if i 
tlie Linfe CA onN^e Paper, being apply 'd 
to the fame Scale, do's contain juft thirty. 
Parts thereof j thereby is Qiewn, that m 
like manner, the real Height or Perpen-. 
dtcular of the Ob)e^, reprpfentcd by 
CA. }s ^oTard^.' 

And as the Ufe of th?$ Theorem has 2. 
beep illuftrated in Reference to taking" ^^/* 
Heights by Protraftion ^ fo it may be m^ceu 
eafiiy apprehen4ed (by what has been 
faid) in Reference to tailing Didances 
and Surveying by Protra^iqn, thefe be- 
in^ done after the fame panner as the 
fbrtner'j nanielyV by drawing on Paper 
Jriangles, equiangular to the real Tri- 
angles, arifirig in taking pifhnces and in 
Surveying J the Sides of which Triangles 
<^ Paper, will by this Theorem fiave th? 
^* - ' ^ " fame 
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fame Proportion cme to another, as have 
lihe corfefpcHident Sides of the real TrI- 
sBigles. 

Ldfiljft The Corollaries annexe to this 
Theorem are of great Ufe m Mechanic^. 

TH^OKEU X. 

fig. So. Sifflilar Phncs are one to the other, as 
r-8y. the Squares of their hotnolo^us Sides. 

Tkmtm. A R^eftangle being made (ac« 
cording to De/ftr. 41,) by multiplying 
together two Lmes, one of which denotes 
ili Length, the other iti Breadth 5 henoe 
It comes to pafs, that to know the Ratio 
or Proportion, which oije Reftangle 
% 78* ABGD, has to the other EFGH, there 
,^ 7?* muft be known, not only the Proportioo 
pf AB the Length of one Reft^ngle. to 
EH the Lengtli qf the other Reftangle 5 
but alfo the Proportion of AD the 
Breadth of one, to EF the Breadth of 
tl^e other. For as each Reftangle is 
oiade up it felf of its own Length and 
Brcfadth multiplied together, fo the Pro? 
portion of the faid Reftangtes one ta^ 
the other, is compounded or made up of 
the Proportion of their Lengths and the 
Projportton of their Breadths multiplied 
together. Thus^ if AB^gEF, and AD 
=aEH vtfc^n ABxADrrr^EF^aEH; 1. $. 
ABGD-$EF<^- In Words thus : If 



^e lle:dangle ABQ) he thrice srsfoog. 

- SkXkd twice as broad 99 the Reftans^te- 

EFGH 5 then the forn^er will be (twice? 

three Tiiijes^ or ihrjce twa Times, ;. e.y 

fie Xj^mtsas big as the latter. Which is* 

evidently reprefenjted to the very Eye, by 

JPfgf^ 78, wq 79, compar'd^ together. And. 

^h^ ]i|:e holding Good between alF other 

iLe^nj^^ for the fame Reafon, heiicfr 

jSLcftangles are faid In geneirai to be pee 

pq another fn a comptfnd Ratio or Pro^ 

ip9l^on of then* a)ntiguous Sides, u (?• ia 

JTuc]^ a Proportion as arifes from the Pror 

portion of their Lengths, and the Pro-? 

iKirtion of their Breadths muteiplicd ta<t 

gether. 

' And, fbrafmoch as any fimilar ReSan- '«-8oy 

glesJ^LMN and OPQR. have (by D^«. * ^'• 

^9,) their contiguous Sides prc^ortionaI« 

,f»f . KL : LM ; ; OP ; PQ 5 and fo alter- 

Bstbly KL ; OP ; : LM ; ?Q, hencc^ ft 

foliowsj thaff if KCrrjOP, tfeen l»|ccwife 

tM=r5P(^. And confeqocntly to fay ♦ 

that fimiUr Reft^ngles are \ii: ^ ctimpvimd. 

r(*qiori:jo9 oi their conttguouai ^idi^; is 

iao other thap to fay, that they artf h) a 

d»plif4te Proportion, (/. e. as the Squares) 

of thnr homdlogoqs Sides. Namely, be- 

icaufe KL=30?, and LM=2PQ, there*, 

fore KL''fc.M=r^K>P*2PC|t, <• *• JS:LMN= 

40PC^. And this is clearly reprefented 

to lihe veiy-Eye, by ..%• 80, and 81, 

'" compar'd 
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compar'd together. Where, fuppoCng 
Klto be four Foot long, attd OP f o be 
two Foot long, and LM to be fix Foot 
long, and PQ to be three 5 it will fol- 
low, that the Area or foperficia! Gontent 
ol &LMN, will be 6^i^~ii^ Feet iqpkrc^ 
and the Area of OPQR, will be 5*^3=^ 
Feet fquare. Add confequently KL^ ' M^ 
will be four Times as big as Qt QR, 
which is the Proportion cl the Squares 
of their homologous Sides KL and OP,- 
orLMandPQ. ForKL=:4 F©ot Ibag^ 
and 09:=2 Foot 5 therefore K.Lf».r=r^^4 
2=ri6, and OP,^ii^.=2^ 2=^=^4. fn Hke manw 
ner LM3=6 .Fjoot, and PQ^r^ Foot 5 
: therefore LM^^=6*6=36^ and PQf a^ 
2=3x5 nr^. But 54:6 :: 16 :4 i:%6: % 
f/e. KUm T OPQR. : : VLLqH : OP^^: ': 

Cafe^l.And hence It foilp ws, that all 
fimikr Paralldlografns ardk^nc to another 
as 'the Squares <>f their hoinblogous Sides : 
Forafrntich^afir alIx>Ufquangula^Paralle1p- 
graQ}s ^re i (by Theorem 7, and its:C&rdU 
t^y cqiiiil to Reidranglesofathe fameoir 
equal Bafes^ and ' within the fame' Par* 
sllels. ' : . , t 

J5gr.8?,1 ' Cafe 7. And. hence it follows, that &•» 
k 83. milar Trianglds ABG alid abc^ are aifo 
one tb the other as th^ Squares of their 
hdtnologoas Sides BC and be: . Fora/tnticli ' 
as (by Coftf/. 4, Tljeoreni 7,) all Triaa- 
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]gle« are tlie Halits of ParaJflelograms upi 

oh'theOinie-'Safis, and witl)!iQ- the fame 

Parsrt^lstf TRfif'is illuftrated- Jif^. 82^ 

and 8^, conipaPd'wkh i^i^i'80", andSi; 

Caft 3. Hence ^alfp it follows^ that fi- 

mil ir Polygcrtis, as F/^. 84, 'and 85, are Fjg.t^ 

likeuife one to another, as the Squares & 8j..^ 

tof >Keir hoitiorogoiis Slides AB and -»^, - -^ 

l(&f):^ Forafm&ch as all fuch Polygons 

wa^ 'be^ <}ivided' into an -«qi»l Number 

tSf^^fefitlar' 'Ttlfefl^tes," , which tHall be- ho^ 

^5l6gottstofhe'Wh'olePolygdM. <~ ' 

-ri:fc<^/^, forafmneh as Crfdes may be 

ld6&<d 'bn as fiptikir' PlanesJ'atld are divi- 

fible into Semi circles, which will th^re^ 

tkfkt bfe likewlle tftniVar ^F^fiines- whofe 

1>tam&t«rs wifl!? 1)9 homologous Sides'^ 

lii^fle Circled r(br^ Sebi' drdbsj^ are> atfo 

tsfle>t^ the brti^V, '^ the Squ^ of thftflp v 

. Ofetebfers, £;r. '^*'. ^ Cirdlfe,^ jdiGfe Dl«i 

ijtetisl'?l3 fou>' laches, is f«ir Times ai 

bii;&Va Cir(^e, Whofe Dianiher is twd 

Iflch(?8i' For A^.itris i 6, and'a'«'a=4j and 

• . VSR * ' 

-• » , ' - . ■ • ) 

*The great liJfe- of this Theorem m 
Praftice, is abundantly evident from 
. what has been iilrcady faid in the De- 
monftration df it. For it thence ap« 
pe^rs; that heceoo* is founded' the Me* 
? thod. 




'-•' '>♦ 



«3S Them/ig 

thod, botb of finding the Propoitlbo <x 
two (or ttiQre) fimilar Figures giveo^ am 
alfo of making two (ormofe) ^mifai^ Fl 
gores in a Proportion affign'di 

1^. 8^. A Per i^endicaiar -Al3 being let fall frbof 
the right Angle BAG of a red'aagtjlcr 
Triangle ABC, Upop th<! Hypoteiuift 
BC, the Triangles about die Perpieiidico- 
lar, ifit, Abb and ADC, will be SiitH^ 
|af , both iff Refped of the whole f riaii- 
gle ABC, ..and aifo in Refped one pf thi 
othefi 

Demott. the Angle ADB i» a Hgy 
^ngle by Dfyfo. ao ^ atid therefore^ bf 
^om 1 6, jb eqaal to. the given right 
Angle BAG ) and the AngleB it totn^ 
mm both to the Triangle ABC, and the 
JTriangle ADB i and cohfeqaeiujf, bf 
iQoroh 3, Theorem 4, the Angle G in the* 
!f rlangld ABC, wijl be ^qaal to the Afi*^ 
»le DAB, in the Triangle ADB^ Wh^rei 
Fofe, the "f riangtes ABC and ADB are 
eqtiiangolar* In like njanner it may be 
prov'dj that the Triangles ABC and 
i&DG aire equi angular ^bectufe the An* 
gle G is cQtilmon to both, and the An*: 
gle At)C and BAG ai-e both Right, %r4 
therefore DAC=ABC/ Now the liu 
tngtes ADB and AI^, . being bQtli t^ffi^ 

Ungulaf 



Ceomietrji* ^^f 

Angular to the Triangle ABC $ it thence 
follows, hy Aiaom 9/ that they are eqai- 
sngular one to the other. And the fe ve- 
ra I Triangle? being prov'd to be mattial- 
ly equiangular 5 it thence follows, by 
Theorem 9, that the Sides about the §' 
qual Angles are ptoportiopal. And con- 
Icquently, the faid three Triangle^ are 
limilar one to the other, by Defln. 30, . 
Cortt, 1. BD : DA : t DA .* DQ 
CvroU a. BD : BA : : BA : BC j andi 
CD : CA : ; CA : CB. 

CoroU^, Hence it follovt^ (by that 
general Kule of Proportion^ in%. the ^tor- 
duft of the Extreams, Is equal to the 
Produft of the Means,) that BD^BC: 
hhq 5 and CD-'CB^CA*. 

VSR 
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On this Theorem, >and its Corollaries^ 
is founded fhe Mrthod of finding a meaii 
Proportional to two given Lines i and 
alfo^one Method of finding a third Prp- 
portion^I to two given Lines. And on 
them alfo depends the Demonftration e£ 
the following noble , or mod ufefal 
Theorem, 



THEOREM 



i/^ The Toting Cenihmani 

tukoREM xa. 

Any Figure defcrib'd bv ,the Hypote-r 
ftufe, is equal to fimilar Figures defcrib'd 
hf the other two Sides of the. fame rc^- 
angular Triangle. 

T4.S7. ' Citje is The O Square BCEF of tftt- 
H/potenufe BC, is equal . to rhe Squares 
' ABQH and ACKL of the pther two Sides 
AB arid AQ in the reiftangular Triangle 
ABg. For, .by Jx. 2, BC=Bl>4-Ba 
Wherefore^ Sy Jfj:/W 10, (BC^'BC, or) 
BC;^^BDiBC4^-CB=.RAfH-CA^,by 
CoroL i^^ Theorem. 11. Wherefore, by 
Axiow 3, BCf =BAf 4-CAf, Q. E. D. 
Cafi i. In like manner, the Redangle 

Tig. 88. BCEF defcribM by the Hypotenufe BC,i« 
equ^ltothe fimilar Redahgles ABGHandt 
ACKL defcrib'd - by the othcft- two Sides 
AB and ^Qof the; rejE):aQ^uUr Trianglo* 
AB9. . For,iby.T:Heoreoh,jo, fimilar Fi-^, 
gurejs are oiip.. to another, af the Squares 
of their hom^l.ogqus Sfdes,. il e. BCEF i 
ABQH ::.BCf :ABf i and Uke wife BCEF;, 
ACBiL. : : BC^ : KCq. Wherefore , by ; 
Ax. 9, BCEF : ABGH-f ACKL : : BC^ \ 
ABf4"BC^. But, (as is ftiewn, Cafei,) 



mmim^ 



, (*) It was above noted in De/in. 39, that all Squares are 
fimilar Figures one to anochen 

BCf 



Geohtetry* . . f^| 

BC^=AB^4-Aef i xhtttticttt B€Ef :^ 
ABGH-4-ACKL. <i Ei D: ; r . 






liiii Theorem is foubded tbe. Nfe^ 

khiod of Adding and Sabftra^ling Squares, 

or any other fimilar Figures. Like wife 

fifpn)this Theorem is dednced the Me- 

tliQd of finding the third Side of any 

redangular Triangle, any tsvd Sides being 

knoven. Forln&nce^ L^t the Side ABi^. 8j|j 

of the reftaiigulai' Triangle ABC be fix 

Foot long, and the Side AC be eight 

Foot ioi%. Hereby taiy be,kno#ri tfifc 

Length - of . the other Side BC to be ten 

Foot. For by this Theorem ACf-j^ABf =? 

BGf , u e. (in the Numbers of Feet) ^4-)-3(5 

^=100. wherefore BC=/i 06=10. In 

like mInneK ra'i>pofe the knowni Sides to 

be AB fix Foot, and BC ten Foot. Then 

froW this Theorem and -4*. 8, itfolbw), . 

that BCf— ^ABf=rt6o-r*46=(J4=:ACf; 

Wherefore AC=V64=8. Htnoe, fup". 

pofing AB to denote thd Widenefs of a 

Ditch, and AC ihe Height of 1 Wall« 

hereby ttiay be known hojv long a Lad<^ 

ider BC md^ be, to teach frolO th^ Oatr 

ward Side B of the Ditch, to th^ Top d 

of the Wall. Ih (hort, by Keafon df itt 

great Ufe, this Thcoredl is aOt Only e^ 

fteem'd by MatiKtsaticiani on« of the 

a tnoft 
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t^t The Tam^ GenfUmans 

noft noble and ufdal Theorems in Odo> 
, metry, but alfo It ft laid, that an Heca* 
' tomb was offer'd to JpoUo by the 6tfli 
Difcovcrcr of it, Pjithagoras, (whence it 
is fometitnes (tiled the Pythtgorick Tteo- 
tsut) iaOratitade for fo ofeful a EHfco- 
▼ery< With it I (hall condade tiiis firft 
Oiapter. 



c H A P. n. 

C^nt^ining the man ifeful^nd cafit 
Problems^ whUh relate to< lamt 
and f lanes. 

f> K B t E M I ^ 

]^. 90. ^'^T'^ Ariiw a i^^t Line Afi paraiki to 
. Jt ai given right line Bl>, at a givea 

{>ifta<iotOECorFH) 

Any two Points E and F of l^hegivefi 
liticCD beit^ taken for Centera, and the 
CoiApafier being opened to tiie Extent «f 
EO <orFff,) draw two ISeiQieifdeS. Then 
<}raw the Line Alifo, as |Uft totoHdi 
<and'not:etQfs) bothtlie faid SemicirddS) 
the iajd AB will be pai&M to CD. Far 
the Liae» £G and ^FM Jie by Qoii&aM- 



bb die i^j^s of . equal Orel^^ dnii Iber4^•. 
Ibte thetnfelves eqaal by Akiom i 7. 4fl4 
confeatiently, the Lines AB and CD, are * 
^qui-cfiftaq^ one ftqtpi thp 9^hcf at the 
Points £, J", aiid. b, H. And therefore^ 
bofog both right Lines thef are by IMni 
3* e<|i(i>(lifta|it all aloos* »P^^ theretor^ 
fmralieiby i)efi», 34. 
. N, Bi It is obvioi^, that ia Plaice i{ 
it (pot necedtarjr to draw the Setnidrcfe^ 
and eqoal RayS OE and Ht, but it is) 
vifficfeiit to draw only tbe Ardies (of th^ 
jtwo Seinictrdes) wherein tbe Lint A9 
toudiet tfae SemicircJes in the Pbipts O ^ 
. ind H, ^ iV^. 9^ i And ^ Hioft ready %|]D 
Way to drailr Parallels, is the oiedliam* 
tdi Wat, I^ the Hefp lol a F^^tlld-r^ 

Problem m 



, Ai iht given Foint f^ci i §iye^ Umi % ^ 
DE, to inike a* Angle B e^nal ib ai ^- ^j; 
ien Aic^e k tTpoa i*,. taken for. a €i^ 
ier, draw iIk Arch if takii^ btf eq^«/l 
t'artS kd and ^f 6f the Legl of the Angfe 
^. 4M^4heMe£xteot4>fyx3iicQQni:' 
^90ej, ap6n B defcribe the Afcb ot a ,Cir- 
cfe OBtting C% at' Ai Fron A fet off «n( 
/scdi 4C, c(jaal f o the Arch H^, aft " 
draw ttr6 Line BQ the Angle B, wiK 
hs equal to the Anglie b, bf Axiom tB^ 
ixA Diffitt* i$ 5 For botft Angles aijtf 
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qieafdf^ by equal Arches of equal Cif" 
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FRO BLEU III. 

to bifeft a given Aogle BAG. Tate 
ADrrAE $ and with the fame Extent of 
your Compafles upon D and E, drav ttvo 
equal Circles eroding in F. Draw DF, 
and EF, and AF. The Line AF will bi- 
fcft the Angle BAG. For AD and AE, 
alfo DF and EF, are all (*) by Conftro- 
Alon Rays of equal Circles, and there- 
fore equal by Axhtttij^ and AF is com- 
tnon. : Wherefore, ' by Theorem 5, the 
Triangle' ADF=AEF, and fo the Angle 
I>AF=E AF. An4 confequently, the 
Angle BAG, made up of the Angles DAF 
and EAF^ is equally idivided or bifeded. 

.JSr. J3. It is obvious, that in Pradice 
it is^not neceffiiry to draw the Lines PF 
and EF t, but they may be omitted, it 
being fbfficient to draw the LineAF, 
Whereby the Angle BAG is bifefted. 



■r 



dpf^of GO take ADdAE, is the fame, as from A (as «. 
Center) to draw Rays AD and AE of the fame Circle ; 
«nd DF and Dfi are Kays of equal Circks With AD and 
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PRO BLEM IV. 
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' 'To make any Triangle rcqutry/- wfie^ 

thcr Equilateral, Iforceles/or Scalenutri^t 

And thereby to make any other rig^t- •! 

lin'd Figure whatever, which -(h^ft be' 

dgual to a right- lin'd Figare given; - *'' ^ 

'- Cafe il To make an equilaterdP^ri^h^ Pfg*9h 

gle ABC. Fix one Foot of yout. Goto- 

paffes on A/ and opening the ofhef to 

the Extent of AB, draw a Circle A6BD* 

Then keeping your CompaffeJ '^ajt' tfc6 

lame Extent AB, and fixing one FitibI of 

them on B, draw the Girdle B ACE/ ttom 

C the Pofnt, where the f wo Cirel^s^cj^fs 

'one another, draw the right Lintfs CA 

'and CB. Then/ by Defiff. 9, AC=:A5 

— BC. Therefore, by Jxhw 5, A^t=k 

BC And cbnfequenfiv, the 'Tr(ai/c1e 

ABG is equilateral hy Defin* 25. ; -' 

Cafe 7. The Bails BC^ being given;' to r^g. si. 
itiake an j(^y^e/ej Triangle ABG;, whbfc 
JLegs AB and AC (hall be each of a '^iyfen 
^ngthaB. Open your CottipaiTes to \ht 
^Length of ab, and then fixinj one Foot 
ton fe, draw the Circle *BD A 5 and then '^; 
*remoyin|^*yburCompaires (kept at the. 
-fame Extent ^A) to G, draw the Circle 
'CEA. Ftom A the Point, where the 
"two Cirdcs crofs, draw AB and AC, 
and cheteby will be made the Ifoft^eles 

R i ABC, 



I 

ABC* For AB and BC being Rays 

Ordfes ^qifil by Coiiftrudion, they in 

]bc tbemfelyejt equal by Axica^ 17* ^^ 

conii^uently, tlie Trisngje ABC wijl 

an Ifoicel^ by Defiti. ^4* 

fklgi, Csfi 9. To make z Sc4U»«m ABGL 

'^^ whafc three Sides AB, BC, and CA' 

^all be refpeiftiyely equal to three nvr 

jLiaes^i, if, andf^f any (wo c^ tl , 

jgiv<^ tjine9 being together longer thai 

^^e^ii^. (For otherwtfe they will ao^ 

(peet , togptber to make a Triangle.) 

Pra w. a tme PE of a tbfficlent Length, 

|iu)d (^edii (et off AB=«^, and AF=#f, 

^ BQ=:^f. Then upon A at the Ex. 

1^ V ■ AF< dra-w a (Circle or) Semkir' 

ale; AFC ; and likewire upon B at * th^ 

^Xtent-pf BG, draw another Semickcki 

jQ(X From' the point C, where the 

JCirclet or) Semicircles croifs, draw CA, 

aiid CB, and the Scalenunj is firifib'o. 

^ JFor J^2t was taken equal to «^,.and (by 

Pefin» g, AC=AF, taken egual. to «*, 

iina aliQ BC==^0, taken equ?! to Be, 

Wherefore, by: AxiMut q,) AC=4^, and 

Kgi <^S, ' (Ujfi ^ To mak^. any at/ier rigkHm'd 

7^99' Figure Whatever; wbidi i^all be equal to 

" ■ ^ k right-lin'd F^ui:q ^ ven of the fame 

jSort. pivide the Ffgtire,. Aij^fe the 

Trapezium ABCD» fiig, 95^ Into the 

Triangles ABC aid BCD« And i^« by 
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the lbrtrS<HOg Cafes, mike Triai^Ies re? 
fpeflrively equal to the faid THftSgies; 
««a> Fig* 96, j^<:=ABC and *tv/=BCD. 
and Avhici (hali fo^jojn togBth|r. And 
thereby will faemade the Trapezium abed 
= ABCP. ; And fo of aay Pplf^Qo. 

, Cafe 5. To make upon a gvm^\AT^ itkt Eg. 98, 
a Gmitar. Fjgqre abfd, to stay given ^Fi-Acsosi^ 
gure ABCP* Kefolye the given l^igurf 
into .. Tr Angles j ami then make th^ Att* 
gle 4^=ABG, and ^«r=BAC, ted vtdi 
= ACDB, Add fW=CBD. TIw FigUw 
4iicd will be a fimilar TrapeziviQ^ to ch« 
given Trapezfun ABQD. For, % Gdti- 
ftruiSiofl,, and CfiraL j, Theorepi 4,.t|np 
Triangle id>c^ is equi^Dgular to ABC, aB4 
4fd to AGO 5 and therefore, by Theor 
rem % the Side ^A : ^ : t Al : J^ ^O 
and therefore the Trapeztam <ffo^ 9od 
ABCO, &re iimUar l^ i>e;fS!r. ;|[. 

N» B. It being evident, that inall tlw 
Cafes afiore-mention'd the Point; wfieit 
the Ckddl crofs, is that from wj»idi two : f 
Sides of the Triangle fe<|uir'd' are t9 b^ 
drawi^ therefore in Fra^ice it is fnffici* 
ent to dtavi^ only fo BWdiof the Qf des, 
as will give the Point of inteHrlfo^ion; 
Thus, JRj^ tot, the Arches Mb and €d 
are fuffieiefit to give the poiijt Ci vfccnc*^ 
are to :be • dravrn CA and CB, in ojnkt 
to make the.eqailateral Triangle ABC 
^od the fame k to be ooderftoodln like 

a 4 Cafe$ 
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dCti relating toaoy of tbVfoHowiflf 
problems* 



k » 



FRO B LEM y. 

.► ' ■ •• • • . ♦ 

To divide a Line given into tyi^^ jor 
three, or more equal Parts. 

pg*i<>h Cife I. To divide a given Line AB kt- 
to tm equal Part |. With your C6iii- 
paffes open'd td the'Extent of AB, ujpoo 
, ^he Centers A and B, draw (the Archcf 
iof ) two equal Circles, oh each Side the 
line AB, crbffing at the Points C and & 
the' Lhie CE will bifeft the given UM 
AB. For (as hal Been afore prov'd in 
l>rdblem 3,) CE will bired the Angle 
ACBi intb ACD=:BCD. And, becaufc 
CA=CB^ by Axiom 17, and CD is com- 
. tnon,- therefore, by Theorejn 5, C»roU i\ 
!khe Triangle CAP=:CBD, and fo AD 
t=tD]^'3 and confequently, the igiven Line 
AB IS hifefted in D. ' - 

f^' 103. t Cdfi '2, To divide a given Line AB in- 
to more than tw6' (fuppofe three) equal 
iParts/'braw the Line AC as you pleafe, 
and thereon fet off three equal Parts AD, 
DE, and EP,of What Length youpleafc. 
Draw-' ^B, atid parallel thereto draw 
£H and DG, and the Work is done. 
For, • by Theorem 8; FD : DA : : BC ? 
GA. Wherefore, by Ax: 9, (FD-f DA> 
FA : DA ; ; (Bg4-CA) BA s CA. But 
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fSeomefny, ^4f 

by Confttaftion, therefore AB 

. iGA. 

N* B: It M'qbvioas, that jw to C4fe i. 
It is ifufficlent ih Praftice (havitig drawii ; 

khe Ar<^ei croffing in G and E) to draw * 

the Line a>i whereby AB is bifeftcd in j 

©. ^ that all the other Lines AC, AE, 
,18€, BG, and DE, may be omitted. 

P kO'B L EM VI i 
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- iPo draw .a PerpendicQlJlr from, or to 
iaiiy PcSnt giVeB; 

tCifi I. Fronts given Point C, to let jF)sp.io4, 
fall a Perpendicular CD, upon a given 
Cfne AB. Upon the Center C, tlefcribe • 
Wh Arch of a Circle cutting AB in E aiid 
F. "then (6y Problem 5, Cafei,) bifeft 
EF. The Point of Bifeftiph will be D. 
-The Linie CD being drawn, will be the 
Perpendicular reqnir'd. For CE and CF 
being drawn, and Rays of the fame Cir- 
cle, aind EF being divided into ED=DF, 
the Triangles CDE and CDF, will be 
BiQtually equilateral. And confequent- 
ly, by Theorem 5, the Angle CDE= 
CDF 5 and therefore, by Ord. 2, Theo- 
rem I, both right Angles 5 and therefore 
pD is a Perpendicular to AB, by Defitt. 
i>Q.' ■■''■■■■ •■• 
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3<e Tfjc Totwg CentleMatts 

.7^. lo;. Ctfi 9. Upofi a given Poisft C, at lb 
confiderable Diftance from each End 
and B of a given Line AB, to ctc& 
Perpendicular CF. TakeCD^CE, a 
upon DE tnabe an equilateral Triangt 
DFEa The Line FC being drawn, vwi 
be the Perpendicttiar fought. For th# 
Triangles DFC.and EFC, are amtnaUjp 
.equilateral by Conftrudion, vi%» DF=; 
EF, and CD:t=CE, and FC Gommon. 
Wherefore, by Theorem 5, the Anglet 
PCF=ECF 5 .and therefipre, by 0>nk 3, 
Theorem i, both right An^etj ani 
therefore FCh a Perpeodicidar toAB,. 
I)y Defin* ao» ■ ' 

f^, 106. C*fe %» To ereft a Perpendicular A^ 
upon a given Point B, at (or yefy near} 
the End B of a given Line BE. Settiofg 
one Foot pf your Compafies upon a, 
open the pther to what Extent 6D yon 

I pleafe» on that Side of BE as you would 

I nave the Perpendicular ere^ed. Then 

qpon P as a Center, defcribe aa Arch of 

I a Circle, which, will touch the Line B£) 

^t B, and likewife touch or crofi \t (^ex- 

I tended, if need be) again at C. Draw 

the Diameter CF, and then throng^ F 
the Line AB, which will be the Perpen- 
dicular re(^*d. For the Angle ABC 
being in a Semi-circle, is, by CoroU 3, 
Theorem 6^ a right Angle. And confe- 





3<I 

|«ra«itly AB is perpendiciiilar to BE, by ^ 

JDgfin, 2,0. .'^ " . ■ * ' 

; No B, In Rraafce the Lines CE and 
<CB, X^ig. icj,) and FD and .FE^ (i?^» 
^oa,) need not a^ually l>e drawn & nor 
ycttheUwBD in Fig. 103. And thq^ 
in^ jready Way to draw a Perpendiculai; 
Is Medianikajly, or by tho Help of ft ■ 

i 

TKO BLEM VU. 

To find a mean or third Proportional 
to two giv^en Lines ^ or to find a fourth . 
" Proportional to three given Lines* * 

Cdfe It Two Lines AE and EB being Hjj, icy- 
given, to fed a mean Proportional EF. 
Take the whole AB for a Diameter 5 
which bqna bifcfted, the Point C of 
Bifo&ion wiU be (by*i)^iK?. 9,) the Cen- 
iter of the Circle, whereof AB is a Dia*- 
l^iefer. Upoij C, therefore ^efcribe the 
Semicircle AFB; and upon E efcd-^ 
Perpendicular Ef"^ touchii^ the Circum^* 
ference in F,/ which will be the meat^ 
Pr^rportional fought. For the Lines At , ] 

and FB heitig drawn, will together with j 

AB make a Triangle ABF^ whofi6 Angle i 

AFQ will be^ a right Angle, by Coral, a, j 

Theorem 6. Wherefore^ by Carol, i^ 
leorcmu, AE:EF;:EF;EB. 







2K2 Tfje Totptg Centkmarts 

^.io9. C4t 9. Tviro Lines AB and AD befi^ 
given, to find a third Proportional jDE 
Join BD, and from AB extended, talti 
)BC=AD 5 then draw CE parallel to BIT 
and extend AD to E. . The Line Dl 
will be the Proportional Toiight. Fori 
by Theorem 8, AB : BC : : AD : DEj 
Bat, J?y GonOruaion BC=AD. , Where- 
fore, by Ax. 6, AB : AD : : AX) : DR 

^•lop. Crf/e?. Three' Lines DE and EF, an< 
DG being given, to jfind a fourth Pro?! 
portional Gff. Join EG, and, draw FH"] 
parallel to EG, and extfend DO to H. 
It follows by Theorem 8, that DE : EF : : 
PG:OH. 

P H B L £ M VIW. 

s . . . » . 

• To find the Center of a Circle, the 
whole Circle being ^ivcn, or an Arch of 
it, or only three Points In it. 
fig. 1 10. Cafe I. To find the Centje; G of a Gin 
de CABDp, the whole Circle facing gij. 
ven. Draw iij the Girder^ right Line 
AD 35 you plea te, which bifefl'. The 
jjifedling Line BE bifcd agaiq*: The 
Point of its feifedion C, wi jl be the Cen- 
ter lought. I f it be denied, let the Cen- 
ter be F, lying out of BE, (for it can't 
lie in it; fince BE is every where unequal* 
ly divided but in C,) and draw FA, FG, 
find FD. If F bp the Center, then, by 



. . Ceomirp i^^ 

kjejfui 9, FA=:FD, and AD was t)ife- 
dcd into AG=GD, and FG is common;; 
IWhcrefore, by Theorem y, ihe Angle 
f.<aLA=F^, and tberefiwe, both right 
Aq^cs, by> Owf. 2, Theorem i 5 and 
therefore, by Axiom 16, FOO=CGD, 
^bis being a right Angle", as made by 
the bifeaing Line BE, which, as is 
pTov/d, Problem 5, C4/e 1, is always 
perpendicular to the bifefied Line AD^ 
But this is contrary to JxutxtJ^ CGD 
' being only a Part of the Angle FGD. 
' Cafe a. To ifind the Center C of a Cir- Fig.iii: 
[ cle CABD, only an Arch ADD of it be- 
ingr given. Draw within the Arch two 
right Lines AB and PD: as you pleafej 
which bifeft. The two bifeding Lines . • 
EG and FC being exteiided within the 
Arch, will meet ip C the Center fpi^t. 
For it follows froip Cafe i, that the Cen- 
ter muft be both in EC and fti FC ^ and 
therefore it .caa be only in C the Point 
of their Interfeftioii or Meeting. The 
, Center C being found, it is obvious, that 
jthe whole Circle C ABDG may be corn- 
pleated, by fixing one Foot of your Com- 
paffes on C, and opening the other to 
any Point of the Arch given ABD, and 
fodefcribing nHc other Arch DG A. 
[ Cafe 3. tp.find C the CentCT of a Cir- %n2. 
cie^ pt^y fliw?e joints AaAdj&, andD 
pj^Jt being giyi$a* U is f^i4wx, that A 

; ' and 



$i^ > Tb^ Touiig Ci»tkmdtti 

add B, and D, are in effed no other 
the extream Poin^ of the Unes AB a 
^D io C*fi 7i wKereforc, lihe faid P< 
being join'd hf drawing AB and 
the Work in this Cafe is exadlir t!ie fi 
as in Cafe 2i Hence i\(o Qby me Way) 
is obvious, that any jthree Points bei 
given, not lying in a ftraight Line, a 
cle may be drawn through Oiein $ die 
Center of which Circle if to be lomuij 
aslsheie 



Problem 1% 

To make a Square, oi any d&iti ^6ti 
(£ Pajralleiogram deur*d« 
^.II^ ' Cdfe r. To make a Square ABGD, ond 
Side AD being gtveij. Rat fe two Per* 
I^Mndicttlars AB and DG, each e^oal to' 
AC>, a&d draw BC^ and the Sofcure' 
ABCD wilt be made. ForABandOG 
being Perpend icolars by Conftruction, the 
\ Angles Ar{-D will be eq"ua! to two flight 
bf Btfitti io 5 aftd thereifoTe AB and EXi 
^11 be pairaHel by Corel* ^V '^'heoteni 3* 
:^nd becaafe ABand EKI were each niade 
«^al to AO j ttey are therefore by Asti 
%, equal one to the o^er $ and con^'^ 
6uently ^\9 eqdt-dffliaQt to Ao^aml 
«B paraM thereto ^ Befim. 34^ And 
^csclbrei, % hejtn, i^, ABCf) is a Pa-. 
Iailek)gnuii» «id alfo ISC=:AD. And 
1 kaaufii 
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;. • Ceotftetry. ^$% 

Wl^etMath the Angles A and D are right 
^iViigles by Conftruction, therefore the 
i.Atigles B and C are alfo right Angles by . 
> C<?i»«^. I, ThecMrem 5. And all the four 
I ^n^es being thus Ri^t, the Parallelo- 
-gram ABCDisaSquarebyDeyftr. 39. ' 

i . - Cn/e a. To make an oblong Parallc* ^.114: 
' Jc^ram deiir'd ABCD, two contiguous 
tSides AB and AD being given. Raife 
twd PerpeniUculars AB and DC, etch ol '■ 

the fame Length with the given Unes, 
and draw BC 5 and it is done. For (as 
:afore in a Square) the Angles A-f D=2 " . 
Aight by Conftrudion ; and. therefore 
I ^B and CD are parallel by CoroL ^ 
Tlieorem 3. LikewiCe AB=:DC by Coiv 
jftmdion, and therefore AD and BC pa- 
rallel by Dejb. 34, and fo by Defut. g$, 
.die Figure ABCD is a Parallefogram, 
,and BC=rAD. And the Angles A and 
ID being eacti Right, their intern and op^ 
,poGjte Angles 6 and C will alfo be each 
.Right, and confequently, the Parallelo- i 

gran ABGD will be an Oblong by De^k^ 
go. ' 

Cdfe 3. To make a .Rhombus . defir'd *%• n Jv 
ABOO, one Siie AD, and one oblique 
Angle E being given. Upon A make ai» 
Angle FAD=E. Then from AF, fet off" 
lABrsAD. Tiiett, bf Probfein f , ditaw, 
.At ithe Diftance of AB, the Line BO pr* 
-^^ to AD^ ^ Whidh'fet off fiC^w>, 
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and draw DC. The Rhombos ABC3D i 
ittade# For by eonftruftion AD=AB= 
BC ; and AD parallel to BG; Alfo, be 
caufe AD=tBC,thercfore ABis parallel t( 
DC* And confequently, by .Defln. g$ 
ABCD is a Parallelogram, ahd AB=DC 
Wherefore, the Figure ABCD having ifi 
four Sides equal; will be by Defnt. ^t 
a Rhombas^ and fdrafmocfa as AD 
bne of its Sides, and it has atfo the Ao- 
gle A=E by Conftruftibn, it is fach a 
Rhombus as was requi^*d« 
I^.iiS. Cafe 4. To make i Rhomboid defifA 
ABCD, tviro contiguous Sides AB and 
AD being given, and alfo one oblique 
Angle E^ Upon A make an Angle FAD 
=:E. From AF, fet off AB. Then ait 
the Diftance of AB, draw BG parallel tb 
AD 5 on which fet off BC=:iAD, and 
draw CD, The Rhomboid is made* For, 
•by Conftruftion, BC is paf aflel and egtfd 
to AD 5 and confequently, by Befiff. 54, 
AB is parallel to CD. And fo by D^i: 
^5, ABCD is a Parallelogram, and AB=i: 
CD. Wherefore, AC being drawn,, it 
iSvill follow, by Cor. a. Theorem ^, that 
the Angle BCArrCAD. and ACD±: 
CAB. Wherefore, by Axhii» §, BCA4 
:AeD=GAD+CAB, Le^ BCD^^DAB. 
And after ^the fame manner it jnay he 
prot'd, that thd Angle ABe;:rAI?e* 
^ , Wherefore, the Parallelogram ABCD ha- 
i... fing 



ving?oiir §1(!es, ahd-f<JdJ^ Angles •' ^ferci *"' ' ^' 
of 6niy.%^' wo bppofite Sides and'An- 
iles are equal/ («/i'j&. i^^riCO. and BG 
^AD;arid'ihfc Ang1s;Xb:"C. aii^ B4P,J 
lieiitelt is'aRhomboid tiy:i>j/af: §'2. ' 

" N. JJ. If is bbv4obs.\tha\ thaRe^rohil 

why in' fflak|hg' a.'' d^ejrir'd Squafe 0r .Obr^ 

long, fap'^Angle 1^ reguir'd tobc'giveni 

is, becafdlS" thefe ciyo sdrts of ' P^rallclo^ 

grams are always rd^^hgular.' ilil(ewi(e 

I the Reafqii; w^y;Ji?''Wktng i dJifirU 

Square Vtfeli^basi ^hel^e jjeedi' Jbe gif 

j yen only dhe' iSide^ is; b^caofe th«e 5brtf 

I ,df 't>iralTei<Jgran)s'aresie^uiiateVal. 'It i^ 

aid) obfcryable,- tb« ,i|i Pr^aice. it is fuf^ 

ficient;; iwS contiguoiij ,Shiei .of tlie , ^^r- 



jil.l'-l 



allelogranr. being d^^VHl,. Wa.'.. AB abd^ 
AD, fo let one Foot 6f:*.your Comjj^s^ 
(opetfd to the Le.rigfh ic^ AD) nRpii ^l 
and to jpake ati Arch at 'fc 5 and thecf ftt-' 
ting bnii Foot, of your Campaffes ((Dpfiji'cf 
to the Extent of AB)on E), to niaie.&no-' 
ffher Arth at C j and^rofliGto" draW^ihe' 
Lines CH and CD. .. '"'. ' : ':':\\') 



• » 
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equal, Flgdrfi of .anprher 5ort 5,6r,^td 
^iakeMV^'s dqualito Figai-es of iiniW«' 

I 
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F^^.ti'j. C4/9 I. To nlajke^a rtGtivffiiv Pv9}- 
lelograni BCDAj cquj?! to^ pl^Ii<j.aan- 
gul^r Patallclogr^ni , $.CEF. 0ppn ^i?y 
§idcBC6F the Pirillelpgrajri BPgF, e- 
ted> ^e Perpcndjcvi^ars BA ai^ pP, and 
produce ' EF till ' it riieets ^A, . the Fi- 
gure BCAD will be a k,ed|aD§T<; '^y the 
fame Proof as isvys'd, C^! i^ fhd 2, 
Probiem 9. And i^ivill alCo, bH»,^quat to 

K%. f^}^l fell ^^ .mV^ ? g*^»^ 




AO; ppcij liel tp JC, , and: m^ljc jt};^ iAn^ 
BjCG^. ; tH<9 JP^C,: an;d^;fcpi| % 
the P^iht'of piftj^pi, 4wsf. c^ par.a]^l 
(o.CG/ Thereby li^illfejiria^^' f OS Wr 
raHeiogfaoi E).C^0rcl4BC, .with ^n Afl- 
cle ' tCO==D: . ' ^QTv there 3^11 he \% 

7, and Jjf. 7,) aEAC^ Wl^Wf^"'* 
ECGF, by Corel 4,, TheoVera'7. 
J%.ii9, Crfj^ ^ 'jfo .#na^e<a,ParaWplogranj 
120, & FHLM, (yi^/i^iO^^^chfliall be equal 




(^ual'to a given Line A, ^Fig. i 2^. l!i^|ike; 
(by the preceding Cafe) the ParaUelb- 
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fer^iH DEfG= to tW Triangle p.. t|«wi 

bayipg the Angle GFE=C. Tq Gl? 

JtQ^H Ota m a ri^at Line FA;=Ai Thro*. 

H drsisr IL parallel (q EF, and extend 

m^ to I; p^m IFv and extend it till it 

uieet^ in K with DG extended. Draw. 

ISJL paraliei to GH, «»nd exten* EF to M» ? 

The Figure FHLM Wilt be the P^raljelo- 

Ritm fequir'd. . For, by Cor^L 6^ Thcor. 

$. t|ie Parallelogram FHtM=FGpE=i 

I'riaqgle B by Coinftrwdion 5 and the 

Angle MFH (by Theorem a,) -^GFE^t 

C by Gonftrudlion* „ 

^ Ctfe 4i To maKe i Paraltelogram 4W, % lii^ 
(jVj. 12$,) which flj?ll be c<iual to ?ny ia?, 
given righit-lin'd Fi^ane, ^. g, the Tfa- 124, » 
peiium ABCD. Fig. U?* sind (hall ha?c '^j. 
In Angle ^c, equal tp a given Angle E, 
9nd aside M (6r ^0 ecjual to 9 given 
tine A. R.efoJV«ti»c Trapezium ABCIi 
fntQ the triangles ABD and GBD. And 
ttiet\, by Qje 5, ma^e the Parfllelograni 
F0HJ, (Pig. 1 13,) eqyai to the Triangle 
ABD, with the Angle GFI=iE i4»d ^e 
^ideFG=j|. In like manner make thel 
Paralldografti fGLK, (Fig, 124,) equal , . 
to ffie other triai^le GBD, witH th? 
SidH FQ=^fg, and the An^le GFL==E, 
then, by cJ/e 4, Problem a, ta^ke (Hg. 
12$,) the Paraltelogram *c^¥Om, 
and 9d)otmng thereto,_f^6<^=FG^U Thd 

t^afaUdoyaiii M^ CFts- ^^$0 ^»H H 

S 9r equal 



>:■! 
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\ eqoal' to the given^Trapeziorb ABCD, 

I i%. ibb- For ABCD=3: Tri*ngle ABD 

' 4-CfiDr^ Parallelograms FGIB=:FGKL 

=acf^^fgbd by Gonftruaion. ' Atid the 
An^^le fgc (or hdg) =:GFI=E by Con- 
ftruftton; 
*F;^.i26, Cij/e 5.' To make a reftangular Trian- 
127. gle LAM, (^Fig^ y?;.) equaTto^any gi^ 
ven Polygon defcrib'd about a Circle j 
for Inftance,) the- Pentagon^ Fig. 126* 
Dravi? a Line AM, (i^iV. 127,) equal to 
all th^ ffve> Sides of the Pemagoii, t;i%, 

^f-f-re-f ^^-f-^f-j- '^» ' On one End * A 
^ hereof ereO: a Pcrpeiidicular LA, equal 

,, to the R^y lb of the Gircle, i^^. 126. 

Draw, the Line LM. The reftangulat 
Triangle LM A, is equal to the Pentagon 
given. For, the Triangles ABL, BLQ 
CLD^ C^r. are equal to the Triangles 
ifibl, bic; eld:, &c by Conftruftion. But 
the Triangle ALM=ALB+BLCH^CLD, 
&c. (by Carol. ^, and 3, Theorem 7,) 
=zalb-\-blc^cldy &c» ^ = Pentagon, by 

FigAiZ^ \ Cafe 6. To rtiakea reftangular Trlan- 
& 1 29. jgTe ABC/ which ' (hall be equal to a gi- 
ven Circle CDEF.- It is found, thaft ' the 
Circumference of a Circle is to the Dia- 
meter, -mtich as 22 to 7. Wherefore, 
draw (i%. '^8,) the Line' fiC three 
Times as long as the Diameter E>F, and 
a 7th Part more. Upon B ered.aPer- 
' ^^^'P "^ • ; ' pendicular 



4 

pendfcular BA/ equal ta the Ray "CR 
TTlie Line AC being dr^wn, the Triangle 
ABC will be equal to the given Cirde. 
Por as it has been (hewn in Cdji 5,1 that 
a • Polygon is equal to a reftatigular Trt- 
ciDgie, one of whofe Legs about the right 
-Angle, isr ecfual to tbe-Perioieter of ;the 
ISolygon, the other to the Ray of a Ci\c]^ 
about which the Polygishis deTc^ibei tj fo 
"by Parity of Reafori ir.folfows, that a CiA 
cle, (which may be look'd on as a Poly- 
gon J is equal ta a refi-attgulai" TriaBgle, 
one of whofe Sides aljoot the right Angle^ 
is equal to its Circumfereace, the other 
to its Ray. • ; . ^ 

-. Cafe. 7. It is obvious, that having made 
fi. Triangle eqiial to a Polygon or Ciiiclle \ 
tiiere may be made a Paral}elbgr)jm'(by 
K^afe 2, &c.) equal tojhe faid Triaiffgte^ 
and fo equal.- to the faSd. Penta^oit- cnr 
Ctrck- Thus/ (F/?. 1^2 §^,) *he ParaJ»ct 
'Jo^ram CDEF:::: Trianglep ABC^t Circle 
£DEF, Fig. 128. n:.; t '^ 
IXafeSi/To mAc-B Square ABCD, e^ P^g^^o, 
qu61 10 a given. redan^irlarPapilleldgram 
^bcd. Extend any.-^Sidef^Jt't of the given • .T 
Parallelogram^ aod on/it< -being ex tended 
-fet off c<?pij'A the contigucMJS* Side of tlie * 
Parallclogi'am given.^ Wifelk de^ and. on 
/the Point erf Bifeaiori^r&w a ^eoii- 
drcle. Upob ^ raife a PcfpeftdicularVA, 
to touch the Serai-circle in Ai This Per- 
pendicular cA (or CA) will be a Side of 

S3 the 
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fbc Squafe requir'd. Wherefore,* let 
CD (or cD) ==CA 5 and then with tb 
fadoe Extent of the Gnnpaflb fet ,ttf>on 
and P,' make two Arches croffing in 
Draw the Lines BA and 6D, and the 
will be inade a Square ABCD = Parall 
logram *hcd» For^ by CoroU i, Tbeo 
9, CA is a mean Projportiohal betwe' 
Ce and Cd. Wherefore, Ce*Cd=C ' 
And ABCP==:CAjr» by Csfe 1, Problc 

. » ■ ■ » • 

Cm/c 9* Hence it is obvious how^ t 

make a Square equal to an^ obliquang 

lar parallelogram given '$ namely, I 

iQaking ^rfl: a rei^^angular Par^Uelograi 

equal to the given Rhombus or Rho 

]boid ^ and then by making a Square e^ 

qual to the faid redangular Parallelo* 

f^j.iji. gf^m. Thus, jR^/ ictS, the Rhombbid 

ABCD being given, by Csfe i, of this 

Problem ip, the Redangle ABEF istoad^ 

equal thereto k and then, by Ckfe 7, of 

this fame Problem, the Square BGHI is 

made equal to the Redangle ABEp; and 

confeguently to tijie RhomiK>id ABCD. ' 

J?/. I ^2. ' Ca/e 10. Ip like manner it is bbvious, 

^ ■ . that a Squarfe may 1)e ijiade equal ' to anjr 

Triangle given ABC, by makmg (accoi^- 

ding to Cdje a, of this Problem io,) i 

Iledangle CDEF equal to the faid Tri- 

iangie, and then (by Csfi 7,) a &]uare 

CGHI equal to the faid Reftangle. 






C4ife ix.,It is. alfo obvious oafhe fame 

Account," that" a Sqcrar^ ttiiy be Inade c- 

qual to any giveo Trapezium, ^olj^^n, 

<bt Cfi^ile; tiii. by ttaking firflf (ai; ba« 

been already (hewn) a EteCTangle^quaTto 

tfte fai'd Tripfe^ilmi, Penfagon, Of 0>cle * 

dnd tfteftV by r*^ i^V Of AiS >roBlem, 

tnakfng S Square eqii^f to the faid Re^an- 

g!e. ThbS, i%. I ?^$, the S^oaW FGftt 

^Re^an^lc DCPC =tri«i^e A"^- 

Cfrtfe' CDFE, iv^ i'iS. Antf tttis is 

iaird thb ^^SJirwJ-^ <;J //6^ <b»V^/^ s ftiougH 

it ttioHiU d^erVd'^ that thert is ttbt f<^ 

eia'Qf Sin Equaiify bbt^een facll a' %[b;ai-J 

«na ft« Cfj'cl'e, aV bitWen othp f F;|tJi'4 

ai!id fpcA their ^cjipai'es. The Keafoa 

whfertbf lis, WJcairte the Prd^ot^da 6t 

tire Gi^6uinftr^e ft^ ihe ftaV, ^^ nbl cx- 

aiffly aV * 2 to 7. Nor is thci-b ^eit aiif 

Geobetrital Wdy cfifto^^ef'd, w&efeby a 

ri^ht Lifee ibky be ftjtfnd, wh¥cS (h^ll bfe 

exaaif equil to tfte Circu(^feVehce of a 

giicn Circle. 

€"<{/« »5. I-«/^/^, To raa&e ah' Oblong 
EBGI',(%. t35[,)iqaa;l to a ^iv%h Square 
ABCD. Upon Aft lengthened, fet otf 
BF=r2 AB. Bifea BC, and drav^ EG paf- 
atlet to BP, and rO parallet to BE. 

Now AB-BG^raAB^iBC^BF-BE. 

S4l^ PRO' 
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To. add or fubfti:aa Figures 
from one another. - 
JF/^* xj4> ' c'^f/e I. To add two (or more) Sqnart 

S'f^ ABGH and ACiLL together 5 Vr (^^^icl 

f7. tomes itO; the fame) to make a Squan 

^'jCE^/ Vi^hich (hsin be equal to two other^ 

cjuafes AXl^KJL and ABGH. Draw two 

I^ineis.AZ and AX perpendicular one ta| 

(jie bt^er^ and fo^ making a right Arigle 

iAX:. Upon AZ, Aft off AC the given' 

^idQ pf jhe, *Squ3re!ACKL, and iikcwifc 

jijpon AX» fet off AB; the given Side of 

the othei; Square ABgH h an^ dr^w BC 

•!By Theorem 12, BG^=ACf 4^AB^, L e. 

the Square BCEF, (^^- 87,) =xtoL-|- 

ABG^f.^ * It to thefcv two Squares you 

y«*t35* would ,»dd alfo a third MNOP, (^Fig, 

>.35.Jr^then upon AZ^ fet off AP=:BC, 

and upon 'AX, fet off AEI=:MN, and 

'draw Pt^. By Theorem 12, V^q^A^q 

CBC?)yf-ARi^.(M%<)r MNOP.) : , 

ti]g. 1.34, ! . ttfjD^ 2« To'add two(Or more; fimilar 

iom^AYd Figures, viz. R^eftaogtes ACKL pndtABGH 

S*^^' togeilieJ-^'^Qr to raake^^ Rcaanglc BCEF, 

^'' which rftif^Tl be* equal to two fimi^r l^ed- 

/ angles ABC H and AOKL The t Praxis 

is exa'&Iy the fame as in Cafe i, and fo 

is illuftrated by the fame Fig. 131, com- 

mr<l ^ith Fig. &3, >, 



from a greil*6f SquSaiteBCEF: UpoirDA; 'ZTrfi. 
^^e off iBD^BC jtie Side\<stf BCEF'/aiid 87- 
.BA the srde;df i ABGH. tfien tikitag B 
jfor. the Center,;' defer ibe'^ ^ Scmidrde^^ 
^,nd erect fe rPcirpendiailrfr' AC, which 
:ChjiH meet the-Serafcirclc ia Ci Then 
;3BC being dr^wn, there wiH be by Theor. 
'JL S; BCf =:AB^H-AC^. .Wherefore, by 
lAxihff^ 8., BCj-— AB^:=:ACf* . ' 

t\\ ^4fi 4- To Yobftradt a fimilar Figure, /%. 13^, 
Swi^pofe a Rectangle ABGH, from a grea. '^^^^'^^ 
tQrwinilar Rectangle BCEF*; The Praxis 88. 
Jjllhe (gmeasiia tif/^ 3, ^vd fionhqwnx.- 
tly .JbiiiUufttate.d by thef*iDte.f%. i53>, 
,CQtn'p&r'5i with iF/g^ 88. D - 
i. "f ^;5.- If thc.;6m}lar Figoie? to-be atl- 
ded or fubftracted be not 5<}iaares or :i9p- 
tl\6fParaJlelogr.ams, but Tria.agle$, T«^ 
peziums, or Polygons ; then !they mky 
be tO^n-d into PaTalTelogratns.by Pr^^A/e^ 
io, and after that added or? fi^bftfacted^ 
as has.beenfliewii!,^ 

C/y/e 6. To a^d or fubftr^ct the Quajot- z'/^- 137, 
tity of any tw'b.ng^t-lin'd Figui?fcs, which- J^^^^ 
be not .finiilar.one to the other ; for la- 141'. 
ftanc^;* the two'Trapeziuip^Sj ABCD and 
EFG*H, iig. i:?7, 9nd 138. Tufii the fejd 
Tra|)eziumr'^(b7~ r^/e 4, Profolprti i<5,'*) 
into-Parallelograms, (Z^/^. 159; and J140,) 
cquarupto thejnf w'ss. 4^f(J;±rABCD, and 
ejlA^EFGff/ Then ParaJJclogram 4rj?i&, 
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?=:Trapezfa^ ABCD-f EFOH. And Far- 
allelograiB ^bd=. ParaHelograms uhel 
— ef^A= Trapezium ABCD^EFGK. 
And fbrther,' if you'd have tfib ?ita\\6- 
logram, which is equal tb the two *f rtf- 
pezinms, to be a Square -^h^ing itiad^ 
the Parallelogram »cgb equal to them, Hi 
has been (bewh 5 there nrary te njjicfe (by 
C4ife 8, Problem 10,) a Square t^d, (f^ 
141,) = Parallelogram <ff^/&. And* in 
like manner may a Square be made equ^ 
to ifhd, or Trapeziunl ABCD— .£FGt*, 

c^ye 7. To add o>r fuMracc ahf t\9h 
or more Cfrdes together. And firft, to 
add two Circles togethei^, or (which is 
ibo rkme) to malee a Circle equal to two 
tSfven Cfrdes. 
l>raw toe Line 
*A, equtfl to ; 
AfctheRsyof ^' 



■jOdeof tfattgi^ 
Ten Circles, 

and f^rpendi- 

cu1ar}y thereto 
d^aw the Line 
M=tD the 
Hay of the o- 
tber given Cir- 
fle.Thendr2rw 
dg, which will 
be the aay of 
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a Circle 



Geomtry. ? ^ ' 

^Circle eqtial to the two given Ctrdee. 
For^by Thtorem 12, utaffqu. =bd fqo U- 
4ib fqu. And, by Theorem lo, £ ii/e 4, 
Gtrdes are one to the other as the Squares 
of their Diameters \ and confeqoeritly^ 
ai the Squares of their Sfemi diaraetfers or 
Rays. Wherefore, the Circle iffl?=r Cir- 
cle AB-fCircle BD. Secondly, if youtl 
(take the Circle BD from the Circle ir^f; 
p. eO Would make i Circle AB, which 
(hould be fb much lefs the Circle 4d, as 
is the Content of thfe Circle BD: Drav> 
the Linfe M:r=BDi and Upon one End B 
cred a Perpendicular he. Set off the Ex- 
tent gd from di to the PerjJeiKiicuIar i< 
af a. The Line Mb is the Ray of the 
Circle fought. 

^KO BLEM Xll 

To increarc or diminiih a given Pigtfre 
in a gririh Pfbportiofl. 

C}^ej, fo double (or triple, &c,') a ffj.14^. . 
gnren Trian§,le nbct or, tb make a Ttl- 
angle A6C, wtkh (ten be twice (or 
thrice, €^r.) as big as 'a given Triangle i 

Mbc. Double (or triple, c^r.) any one \ 

Side be of the Triangte 4*f 5 or, whfch 
is the fatrie, make BCtia^c, and on BC 
oake the Triangle ABC, within the famfe 
parallel^ A<i and K^, as the Triangle a&c 
lies within. The Triangle ABC=24^, 

by 
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hy torol. 6, Theorem 75: It H obvious; 
that if you'd have a TriangJc thrice as 
big as abc, then you muft take for. its^ 
Bafe a Line thrice as long as Ic, and 
work as afore- 

J%. 142. Cafe 2. To make a Triangle ah, which 
fliall be Half of a given Triangle ABC 
Draw ^f rzri-BC, dnd thereon- njake the 
Triangle rf^^, within the fame Parallels 
A^and^C, and ABC is contained wieh-- 
in. The Triangle ^ fir=|ABC, by Coral: 
6, Theorem 7: In like manner, if you'd 
have a Triangle, which ftiall be but a; 
third Part of ABC, make it upon a Bafis 
=:fBC, and within the fame Parallels. 

f^. 1^3. ^ Cafi 5. To mahe a Paralleldigraifa ABCD, 
twice (or thrice, &c.) as big as a given 
Parallelogram ^i^^:/. Draw CD=2r^, 
and thereon 'make a ParalJelc^Kirn ABCD, 
within the fame Parallels a^ and ^D, as 
the given Parallelogram lies within. By 
CoroL 5, Theorem 7, the Parallelogram 
ABCD=:2<fW. In like manner, ; if ^ou'd 
have a Parallelogram thrice as big as the 
Parallelogram ahcd\ draw lor its Balis a 
Line =3 c^^ and thereon Work as afore. 
But if the Parallelogram given be a 
Square, and you would have a Parallelo- 
gram which (hall not be only double (or 
triple, &€.) to th« given One, but alfo 
a Square too 5 then Woi k by the follow- 
ing Method, which is univerfa). 

Cdfi 



- €i^jre4*'Toincreafe any plain Figure K^. 144. 
>yvhatevex iii i T^roportion 'given, for 
Iiiflf^ttcc : It is required to rHakc a Square 
ABCD;^F%. 145,. which ftiafF be tjvicc^ 
<^cyf thrice, €^^.} -as big aS a given Square* 
abcd^ Fig. 143^ . Draw the Lip.e ED, and 
fhcreon fet off EB=2tf^/and BGrrr^^. 
TMn find AB* the mean Proportional be- 
tvvfeen BG (or ab,^ and ElP (or 24^.) A 
Sqiibfe made upon AB; (vk,. ABCD, 
flFf^;^f44,) will be the Square requir*d.' 
For, by Theorem 10, ABCDr^^r^:: 
ABy : rfAq. But, becaufe 4J : AB : : AB : 
^Ab^hy ConftruQtion, therefore ABf— 
(^b*iab=):2abc[*^ In like mariner, if a 
Square ABCD, Fig. 145, be required; Fig.\^%. 
which (hall be the Triple' of the Square 
4bcdy Fi^. 143^^, the Square. ABCD, rriadg 
upon AB the meaii Proportioiigl between 
ab and 34^, will, be the Sc^uare requir*d^ 
tor, by Theorem jo, (as afore.) A^CD : 
-^bcd : : AB^ i*db(\. But, becaufe by Con- 
Arudion db : AB : : AB t^ab\, therefore 
AB^= (^ab^^abz=z) ^akq. And To of 
any other Proportion, and of any other Fjg.i/i^S^ 
Plane whatever. For Inftance, thfe Gir- & 147, 
cle. GABDE, (i^%. 147,) drawn with & 148. 
the Diameter Be, (or' Semi-di&meter 3 
or ^i,) the/ihetfft' i?r6portidnal befweeA 
tb "(the DiafcAer -of the Circle cabdij and 
. ^Ai h the boiibfe- of the ^G?n4le c^^il^, 
f%. 146. For, by Theorem io,CABDE; 
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caide : : BE^ : ehq. ^ut« becaiife by 0t|o*' 
ftradion ,eh :hE :: BE : 2eh 5 tHereior« 
^E^— 2eiq, and confeqqen^ljr the Circk 
CABDE=ri2c4^«/ft By Parity of ReafoQ, 
the CircleCABDE, (Fig. 148,) =z^cs^^ 
JPig. 146. 

C*Jc s* 'f it be requir'd to encreafe the 
given Square 4kd^ (Fig. 145,) in a geo 
(petrlcal Proportion, i. e. if it be re- 
Quir'd to make a Squ^fe, which (hall bo 
twice, or (twice, tw|ce, /. e.) four Timei^ 
or (tv?ice Four, i. e.) eig|jt fitnes^ <^^ 
a» big as th(; given Square aftcd, thei{ 
there is a mortcr vy^jy of Working; 
^atpety, a Square made pppn the i>iagor 
nal <^4 of the g^ven Sqqare aicd^ (pt op. 
Qn a Line equal to the faid diagpqsi,) 
ypill be the Double of the givei) Sdoarw 
For, by Theorem 12, <^q=4f(](4r^q 
=2<«^c^, by Dc/». 41. T^ps, thp Square 
ABCD, (F(g. 144,) ^ybich w?as found 
==2^J by the other Metjipd, ^y|H iike# 
svife be foupd=2rf^f<sf by thi$ JVSethod 
for any Side AB of " the Square A^D. 
will u^on Trial by the Com|>^ir«, be 
fqund jfuft equal to the piagOnal h of 
the SqazT^ dbcef. In like ma^n^r, a 
Square maidp upon the Diagonal Ap. of 
*e Square ABCP, (% I44») wiU b» 
*^e Quadruple p/, (of fow Times ds big 

^vA^. m^ Sqpare -M. for, by pn^ 



« » ^ 



"^Hbt 



^^ 



Qa ABCD=) 44^m(, by #>:«»^ 3. 
. . r«/J^^. 4pd 4ifter ^Be lijce ^anpernjay 
9 <jirdp b|(f; fnt;rpff(^d u? a <Jconaetw<|l 
J>ri5>pQrf|qn. I<^/|iiK:ly,the ^irc^c CABDE; 
i^. f 4i7. <i?fpriib4 witlj a ^ay ,CB=:jf^ 
iA tbp pifi:)c f A^f^*, jRj. M» will it« 
tw,ise as b^ a; d^e Gircl^ c^li4«' (Afld 

apptl^er Circle PABP^.. % 148, <<^ 

fcrib'd with a Ray CB=AB, F$g. j^j,, 
will be four Times as big as the Circle 
cabde.") For, by Theorem i2, i4q= 
ircq-\-c/tq^ and Ikewife B Ay— BC^-f-GA^. 
Wherefore, and by Theorem 10, the Cir- 
cle CABDE : ^ahde : : BE^ : #tq : : (iBEy) ^ ', 
BC^ ; (j^Bq) hcq. But, becaufe by Con- 
ftruftion BCi^Trf, therefore BCf=:^^. 
And, becaufe haq=^(^hcq-\-caqr=) ^hcq $ 
therefore BCf = (^4q=3 a^rq, and con- 
fequently CABDE^ar^We. 

Cafe 7* To diminifh or leflen a Paral- 
lelogram in a given Proportion. For In- 
(bn^, fo^make a Parallelogram dbcd^ 
(tig. 143,) which (hall be Half of a gi- 
ven Parallelogram ABCD in the fame 
Fig" 143. Takef<<=TCO, and thereon 
make a Parallelogram ahc4^ lying within 
the fame Parallels 46 and rp, as ABCD 

lies 



*^' 
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ifes wUhim The ^araffckygrarn aBcd^^ 
\ ABCD, by tx>hl^^, Thectrdta 7. If tF 
Paraliclogram found be nbt'a Square, an 
yon would have it a Stqi^arci then wo 
by C^fe 7, Probjem id. ' ^' 

Cafe 8. To encrcafe or dimfnifh an 
other Figure, wi. a Traj>ezium or Pdj 
Jygon, &c. Divide it^into Triangle^ 
and by Cafe i, and 2^ ericreafe or diiD£» 
fii(h, as is requir'd, the ' fcveral Triani 
gies 5 arid then- make bj VrUlem 3, Caji 
5i ' a Figure • fintilar to the given Fi- 
gure. : ' - 
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Cio^^tiyi • '^71 



t H A i»i Iff. ^ r 



tof^tainvtg^ Ihi j^oire^Ujeful and hijy 
£1/^ io Solids or Bodies. 
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*■ ♦•« 



• ' • 
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yj^ 5;>lli it tha^ yWhidi hsiS'alf thd ^/r« 
hTjl ^Hree dimenfidris of Qdafitityv ««. ^ soiid «^ 
Lchrtti,: fliwdth, and Dejith, Add; be- ^J» 
ku^ all Bodies haye tlie faid thite D't- 
menfiods, itid they -^reiotthd tn Nodding 
hik but Bodiess therdbrtf Soild^ "itrecl^ 
iherwiC^ ta]]'dJBddi^* > ■, ,- ; > . ,.\ 

< Cv^rf.^plid is tetfjihated tk' htf^d lief: ^l 
by one or rtjore. Sdrfac^' . , • , . ^c.^^ 

, Sii>iil4f SolUi aie fuch, aS ioft tctxaH- iS, 
mtedb^ atl l^<)c(al Natribe^ of ^tt&Mt pef.Ai 
Planes 5 as two Dicei • < . simiiar&* 

, KfMAn^ei&mdt by triore thart '^'Z*^- 
^vtro' Lines, wbijch, bein^ flot in the^famd ^ ^id 
Surface, meet in, fome, one Point ^ and Angle. 
confeqaentfy, a foiid Angle always con- "'**^* 
fi((s of more than two plain Angles } 
pat the (%iailtity of the (aid plain An- 

T gleSj 



1 

gles, h always lefs(*)than four Aight 
plain Angles : Or, in fliort, a folid An- 
gle is the T^eting iti tbrC9 or nx>re 
Planes in one Point. 

Bef. $. A 'fffti*^. ^id or B^f if, 4lwt whidi 
RMuiar has all the.Apgles, Sides, and Planes, 
Ijg^'' that compofe its Surface »like and etjoal. 
wb4*i aui Whereas, then, to the itiaki^ of a folid 
hntmnj^ Angle, there are requir'd (by Defin. 4,) 
at leafl: three plain Angles, and thefe to- 
getfaertnuft be lefs than Soar Right plain 
Angles 5 and whereas (it has been (f ) 
above (hewn, that) fix An^es of an eqai- 
.^ ktcr4l Tr»tiglle» four Ai^ei of i Sqa^re, 
> ' and jthcee of >an Hexa^cm, ftre«<p^| to 
foi!ir' Right plaiti Angles t, tsd four An* 
^% of A Pfifita^, . aol three of i3o Hep- 
tagofeK ^nd ill titfaer follovh^g Polygooa, 
exoeod .four.&iglif (afeia Angles^ {t fe« 
mains for a folid Anglft Co he oapaUe of 
'• bdlig fiiadft osdy' by the Meeting or Put- 
ting together, ei^r. .of three,: or ibnr, 
• Or ^e^isquiiaterail 'Triaiigles, at elfc of 

'. : . ' three iSqoares, or hniy of three Prata* 
gons. Whence it follows, that there ctii 
be bur the Koe f«Kular Bodies; defciib'd 
' _. - urthfrfire next following Definttions. 






mcsts. 
(t) in tke Uft q( theoren i, «nd {i . 

A 




-•.■-;• in 



iKspmwa by tow' e^f ind «qaiiiucnii ^ i^ewMi 

^ ■•■,'•'• / '.■• • what. 




, Ao He^i^rA*, Oknitikn^jr calfdtCii^y £)q|f: 7^' 
(^ a re^Iar Body '^hded by fix c^jDral ^ cubi^^ 
Sfoar&i. . SaAi$,a«6mteopDy, ; **'*^*; » 
-, An 0fif4*ir« Jsai regular !Bbdn'bpim* D^^'a. 
aed^Of eigpic Mfoal aiid equilatief dl Tri» ^noetati 
ioftles'. , , , , • *^'^» 

'.KMkittiiSoH if if regaltkr Body, i>J a^• 




ions.' , .. ; . . •. . , . caedroB, 



■ Jitf tedfiHidftmUfi regular Bqdy, bbjin- ivitft- 
«ed by ^wtfnty 6^at and «^iiteRa Ttl. ^£^^ 
angles/. •' , r. , ^ ^ . ^' -••, ^"»'»»' 
. tWf« Ife' t»e fiv« iwgalaf Bcidle$» o*' nJifi 
^Hefwire knbwn fw tlie genetat Namd of wSJ;! 
i^ ^cMfSkM Bbde s' bccaqfe (*) ^V^ 

<>^ flttf^ b^ fi«#^ o^ irt lita^ ftifrot- 
f(^>ref^ #ifo^^ PUi^fs: 



■ ,• • . •- t» ^ ••:••**■ '^ - ; ■ • • 



*:-> f';•.= ^ 



,(|D.thi$ and di^ f[^ cake their Ntmeft fcom (;rrcii^ 
^oras« d^QOciBg th^jr ^(ambe^ of Sid^s. 

- (^} We leara frem Pmlm^ dmc the (ptlebniei IIit^aI 
who wts a Flaimft, Awff im his tkflieiiis Utbk Smt^. 
^tm hi mighe fkcw aifd ilhtrar|ti^ che AflcAi|m& ,of chq, 
ftid lire r^ki Bodies.' They arc Jiot fo ©iffl/ w hi, 
^m^thctAtAbj GviDg driwo ofl Mpcf, Ad ffiCMon^ 
meir Draiigfit» ih^ omitted. To give the jo^ Stu*, 
dent a toleiable Idea of AM, \ is recfQiikt «) ftUHi 
A^m in If^oed or Puflboar d, or the liioc; 
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J^ft^ , lAAoBg ptfaer Sdlids or Bodies, whicli 
itsphere fcre not efieemed: regular, th<i chief are 
'i;^^ thefe. which are dcfcriby in this and the 
AKisW fiicDefiiAicion^.tiext foUowrfng. To be- 
%V gja wkh the DefioHibn of a (f) Sp/tere 

j|jj,*,49. or t?/o^, CABDE Figi 149. It is a So- 

/, : lid. Which maf be conceiv'd to be gene- 

riuted or.inade by tufDing a Semicircle 

CABE (or CABD) round upbn its Dia- 

, meter AB'kept fixt or- ohtnov'd, which 

Diaoieter is therefore call'd the. Axis ol 

. the Sphere. Hence C the Center of the 

Semidccre , is alfo the Center 'of the 

*:»... Sphfeftj and all right Lines -drawn from 

,f C the Center to the* Surface A6DE 

^ . * , ol the Spihcre, - and^ Call'd: its. R^ys,' ;are 

* ".,- ■ equal,- ;:■ ..;,,. ;» ' •: . . -.;" ' ' . "• 

TUft 3^ AX\i) CyUnder is a:$olld, which may ^be 

d?iS* ^o"ceii^'d to be genecatediby tttnjifiga 

Axil '4^ Raf alldiogcaoi ABCP about npoo' f ^tfC t^ 

Bjfcs, - ' . . ,.• . - itm 

what. 



« c 
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Ct) As a Circle may be jnftly cftecm*d io reality the 
WA cegul«r6f iPlanes, fo may a Sphere of Solids^ Aod 
tl)eRealoO) whytliey are uoc comprehended under the 
Ramc .of rr^/tff Figures, fe^ms. to be this» wi^. becaufk 
they are{a» \t -were) the epinmon Meafurc of (fuch as 
are difiiomfh'd by the Name of) r^ular F^ures, For 
as aJJ r^uiar l^lanes may be infcrib*d in a Circle, & may 
.rcguIarJBodJlwbeinfcrirdin aSphcre. ' .. 

Gil) A Cylinder is a Creeit Word, dcaptiflg a RoU&y Vijk 
fuch as a Garden- roller ^ and a Cone denotes in the lame 

Language 



its Side*- A& kept Gxu Whkh 'Mt h 
therefore call'd the 4^s of the QyiiiKJferj . ^ 
dnd the"Bi/«> <>f the' 6y!inder arre Hie 
two Ctl-lSfes. ACGH and BpEF, dfefcnb'd .v^ 
by t'te two bppofite Sides AC and BD'. / ■.^'~ 
;• A<||);C*re is. a (olid figure, which Def.i^ 
may Iw' cbntfeiir'd to be generated by-<<cooe, 
tomiag a Triangle ABC about upotj, one 2/]^„ 
jLeg AB kept fixt. Which Leg is there- wb<a. * 
Ibre call'd the Axk of the Cone § and ^-iJ?* 
the Btfis of the Cone is the Circle BODE, 

T 3 made 



tknguagc any TWng that is ftiap'd like a Sugdt-haf. And 
hnicette Uid/Wbrds aretak^ to deaocean. Solids of 
fuch like Figures or Shapes. And ic is ob&rvable; cHiie. 
4 Cone \% evidcfntly f Part of a Cylinder. It is a]fo to be 
otaia^k'd, tbacttbe Interfcftidb of any Plane,' with the 
$V|face of z Cqnp, is call'd' a e^nfci^ S^^offt 9f ip! q>e 
Word a CcnufeBmy and is diflioguifh^d fntppree Spe- 
cies- or -Sorts, a Farab$iay an lEBrpJi^^ and an Hyferbofa: 
Thefc being ^ .coi^iderable ijfe in M^bemef$lakM ((^ aa 
co^ have whole Treatiies wcit concerning them,) and t^ing 
AR*ntion*d in ^e- young Gentleman'/ Afironohty^' VY^^vc 
ilherefoie a,dd«4 Xoroe Prau^ to ceprefeat thism, ^as 
well as may J^ op a Plane,} t^i^. the irhre<s Figures, num. 
Bd-'d, Ffg. |5'5, x66^ U-j^ ^e. In which Figures, ABC 
reprefents the Cone^ DE (Fig^ id$.) reprefents a I^rabo- 
1a.^G (F^ i66.) an EH^pfiSy-andHtC^. 167.) «n Hyr 
perbola* Whence it appears^ that the DilTerence be- 
tween the (aid Goni-fefttons, is in* genera] thU:'A>a^'^ 
il^bola P£:i& the Se<lion' made, when the Cone ABC is 
ut by a Plane, J^Ji, parallel to' die Syde AB : An Hyper- 
ola HI is the Seftion made, when the Cone ABC is cw! 
hj a Plane HI, 1(0 as to meet che.5ide AB, if qctendcd- 
toK; An £llipfi$ is the^$eftioa made, when the Cone 
•'-^ ^ • '• ^'^. ABC 
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roa4e by the moving ronnd titht oAiff 

pef.i $.'• A Vfifm is a folid Ffgnrf* fcrminajtw^ 

'^^^> liy my |lunipef of Planes* wheijaof Ibmf 

J^'i«4. t«76bf)po(lte ADE ancf 6CF (Wbich ^iijK 

7t*^ ; 7* be efteem'd the top an4 Ew^toi^PMnM of 

the l^riCai) are equal, aiod firtiiWr, an^ 

parallel j and all the other Planet BCa[>C« 

BFEO^ &c- are hirallelc^aos. ' * Thd 

feveral Sorts of Prifim take the HafiDet of 

from the Figure of ; their Bafes, BCF^, 

'^c, '■'- ' '■■ ' ' ■ '■■■■'■ •'■ ■••"' ■^•" ' 

pef.16. ■K?4rdleUpife4 is. (one Sort of Prifaj, 

iiPtrfic- being no other than) a folid Figure, ter- 

J^^ ' Qiiiiated by fix Parallelc^aOH^ after (a^ 

<> a oiaiiher as that every two oppofiteSidef 

of it ' are both ^araJiel and tcpsA aae tq 

lanother. Hence it is to be tioted,' tha^ 

in liexaedrdn hx Cobe is no dther thai| 

one' Sort of Parallelepiped, vhk whicti 

l^s all its Sides dqnal and fqiiare. '^ ''' 

Def.ij. 'A fyrkmid^i Cojid tigui-e, teraioa- 

£&. ^ by ^[ Number ^ orP^«s. irKci| 

ftf.M^. from one plain Bafis BCQE krdw n^r^ 






ABC is cut by $ Mane K obliqaelr, fi) as to cot bod^ 
Sides AB and BC Hence an Rilipfe, tncompsAog diifr 
Surface of the Cone, ijocfodes a Space, ttii'tcptt&mtA^ 
fii. 168. The ofher two are coanmied In M/M^kw with 

feGoB^ and to tBcMc not a SfMce, as Ftg, it^y 17^.'^ 
^^- ■' . ^ •. .. : :i : :., If. i . roWCT 

( :. .J i r 



•is-- Gwnt^* ' ..->"t t*^ 

r<xwer;«idi mrrowtr, '&1A th^y efidi ih a 

Poidt A. . '"- ■ . '•'•!• •■ 

^jt k rf|j6l or nSMguUr CjWtldtt^ (or Defid. 
Cone, qr Rrlfmi or i^yitatnld,) ift'^lOi bo Jl^^j?" 

.wbore lAxii AB is* p$rpendicula(r ' to-, ir» »/ c«w, 
EafiiBDEF, as fjg^ 150, and alfd % &c.».*.^ 
, ■ 12V i<54, acfd 1 55. • By an ohli^ or oh~ 
HfmtKgnUr CyHndef, (or G>n«, d»<^i) H 
to be; imderftood a CyKnder, (or Cone, 
C^r.) whore Akii AB falls obtiqa«)y on 
its Balis BD£F, n Fif(, 151, and'aflfd 

•^S* <5?> I5S» 1 57* ^^^ ^' ^s '<) ^ 
vrell obfervVi, Idiac tbe Altitude dr Height 

of any oblique Cylinder or Cone, <^e. ia 

to be ioeafbr'd % ^e Axis, of 9 righe 

Cylinder or Cone, ^<. witbiit tbt femer 

laralid {»lanes< Thuc AB, B§: 190, i« 

tbe Height of the obwpe Gy Under, Fig. 

151. And AB, Fig. 152, is the Heignc 

of the. oblique Cone, Kg. 45^ 

To mnUiplj a Swface hy (pt into) 4 Def^t^* 
Xi'w. is, by drawing the Surface pcrpen- Jy"sSr. 
dicolarly along the line, todeloribe t facebya 
Solid. Tbui, the Square h%Cp,iFig,^^j 
158,) being multiplied into the rignit "^ " * 
Line EF, (Fig, 160,) will deil^ibe a 
Cube. Atid the Oblong ABCD, Bgi' 
1 59, beidp mtilttpiied into the Li e EF, 
(orKli, Fig. 1^4,) Will defcrlb^ iatt ob- 
joQg Parallelepiped, la |ifce manner, 
'■'^■'■'' ■ T4. the 
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tjic 7:rMngle ABCC fig- i6i» Ifejog tno^ 
tiplied int6 the Line EF or KL; ^'H '<le^ 
fcf ibe jT tfiaflgu^r Pctfin $ asl^ Trape- 
zium A3CP,'l^i^* 'i6a, will a qii9£|raii- 
gular Prifoi') atVd th^ Pentagon ABCE>J^« 
T^> 1^^, -wiU a qnincluangttlar < Prifoi t 
and (b ^ of other Pdygons. * Ldftfyi A 
Circle CABDE. Fig* 14^, multipliecj ink 
to EP or KU ^iU ddfcribe a Cylin- 
der.- .Hence- it is evident^ that JgF c^ 
^L may be look'd on as ^the Meafnri^ of) 
the Height of: th6 aforefiaid Solids, if the 
feveral Planes, mnlttplied b^ Ef or KL* 
be rooK'd* on as the BaGs t)f the faid 'So* 
jids. SAjsd from this Method of (*) Ce- 
tierating the - tfore-^mentidn'd Solids, is 
tno(b naturally deduced the -{Method of 
^ding the Solfdit»(or folid Cotitent) of 
the/^id'CeyeralBHIies, as alfoof other 






•: , * *' » • t 

C*^ h is tp be obftrv'^^ that, bccavifc there ttt more 
dian O0e Way&.for cooicdyiag ISotidi tof begeoeratedy 




that ch^ L^ ^F or Kl, iniK) w^ich, the $urfacq is mU 
tiplied accordipg to the IVIcthpd dcfcrib'd, i>^/. i^. an-j 
^ersto the Axis of a Cylinder or Cdne^ crc. by i which 
the Height p£ the, faid Solids are faid, to \^ jnca/orM^ 
pefiix; ^$4 that is, the faid l,ine %^ ot KL, i^ ^Iways 
lequal to the Axisof a right Cylinder or Cone, ^c: jjcnc- 
(aced by .pultiplying a Qrck into £F or KL. i , .^ i 

r;.t : , . 4 . i Books 



I iM^fhe fbar fol9ivi^tti^Tfeie(S«iBs and theif 
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lA .% .1 *«••:* frr<'*:' ; N* 



•jPhe ^^iditt of a Cobc; w ('f) ofW 




.^.„ , HWght. 

'Tof thb i$'(as*^appe^rli frdta ♦!)*;?». I>,) 
fio> dirJfcr than ink very i W'^^- whereby 
the fal* fcVeraPftJ! id Wgareraffc'deferib'd 
of {jtodod^d »>and^ coiHeqfi^htfy, ' hereb)^ 
tfiei^-'tblid %?entf6ht tnbft ' W^feover'd; 
To illuftrate the' M»tte^ b^ tfii Infta'ncd 
^f nWo.* le^y tttd Nfotidn of (lie Square 
ABCP,' (Fi^v ^^8,) per^Jtfi^hiOlarly i- 
long tbe Line ^F-JFig. i^o, ifhcrc isprd^ 
duced acccMrdi^g -to i>/f/ir^ i ^« a Cube s 
the Une'EP beilig eqtialto a Side AB of 
the Si^aife ABOD. tet ehcrcforc ABbfe 
fuppos'd three Foot Ibng> and con(^« 
c|[utfntly (by i)f/». 4iiC%.'i,) the A- 
rtk (of the square, (•?>«5, ». «.> nine Fe*t 
fquare." Whwefore, the «quar6 ABCD 

:•. L •» -i :'!hu . .(■ ' .. .-.• 






(t)Fpr a Cube, is one Sort of Parallelepiped, and ja 
fattilldepipcd is one Sen: ot Ptifiiiji **• v • • ^ ^ ^ - ^ 

i ill "^ |)Ciing 






beiDg mo^ opon die Liar EF. Atom E 
to C, fc f« one Voot ^ it hfividtat^ c^ 
it will de(icrib« Iqr fudi kn . MoMoa fvae 
, folid Feet. And moving from G to £^ 
j. e. one Foot further, it will defcribe 
nine foltd Feet wan, . . And laf^f, by its 
Motion from H to F, i. e. a third Foot, 
it will likewife dcfcrib^ nine foiid Feet 
more. So that the Square ABCD. by its 
Motion from £ to F, will 4f (cribe tmicc 
^ine folid Feet» k «. 37, wU(^ is the 
Pfodoft of the BaGs or Square ABCO 
;;= nine Feet (quare, mwl^plied into US 
the Height = three Foot long, t^f^ 9 f« 
- fq* X 9 f. = a7 f. cubical, or - a/ Scdids, 
3vhich are eadi a Foot in j^je^gdi. Breadth, 
and,Depth, a&4 Height. ; 

ttkewife, byDeff^,- 19, the Trhmglei 
ABC, F^, ij^i, movii^ perpendicular* 
ly akng fi^** ^^uppo9*d equal to fix Feet 
in Lengjth^ ^efcrlbef a triangular Prifai. 
Wberelore, fuppofing the Side AB of the 
Triangle to be three Foot, and its Height 
to. be four jFoot, Up Area will be fix 
|;eet Cjoare. . ' Wherefore, the ftid Tri^ 
«ngle moviog: upon t^** ^toHi K to O, 
will defcrlbe fix foM Fee$ $ aivd ipoyiog 
irom O to M, will deftribe fix folid Feet 
inore 5 and moving -from-M to Pr***' 
defcribe fix folid Feet more* And fq in 
Moving from IL to I,, It will defcriBe fix 

' • ** T'"^ 
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|r^ip[p«^ lilt rolld^eec, |« ^.q^6'yvii^ h 

AQiO»^£r(q* Qpaltfplieil into Kt, jthoj 
*Heiigfit.(oif ^be laid (^tan^lar Prifip)! 

jor ciabicft). ^ - ,:• 

* . In like oanpor, Aippo^ng ihe R^3r;of 

a Cnrde tp bb three ^ooc iong^ an^, 

the SemMircwnfcf^acr ta be nitie, the At 

>4Baol fi« ffidCif de \Kill be rve&cyi;;v«i| 

I Feoc Square. Wlferefore; the SQ)klit3fr qI 

I aCflinc^* 4e(atib'd bf tbetnoWngc^ 

i the Ciricle perpendicularly along EF±a. 

1 ^ree Foot long, will be 27'«3=8i f. 

I folid. For i? is eTidenr* tisif the faid 

I pirde moving appn £F, from E to O, 

yill defcfjbe twenty-feveo" Fett 
I and tnovipg from G to H* will 
I twemy-feyea Feet foUd more \ and, laft^ 
I |y» moving from ^ to F, will defcribQ 
I tweoty-ftvett ^ipcnre folid Feet. And icr 
I 'jia taoyk^ from £ to V; will defcribe^ a 
I jpyjinder, wboTe Solidity will b|; , twQ 
I Hundred and fortyrthree. folld Feet, And 

fo of tbe rs(i* 
I Now, as ia Sirtfaoep it has been ibewn^ 
I thai <^l^}uaiig|ijlar Parallelograiw are e<^ 
I oaal io ri^ang^iar Parallelc^SramSi upon 
the fame or equal Bafes, and (within the 
fame Parattet?, or) of Aj^ fanje Altitude ^ 
fo, l?y parity of R|afp^ pS|i^aangulair 



?% 
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aS4 Xh^ Xo**^i Getttkmani 

Prifms and' l>aYallelep?peds are c 
to redani^alar Ones opon'thelaine or 

3aal Bafes, anH- of the f^ne Altim^ 
ind l^erefot'e, tht Solidity of obliqaa 
galar Parallelepipeds or ' other Prffi 
if found out by tjie fame Method, as C 
^Itdity of redangulalr Pirallelepi 
or other Prfftns« t>«ss. by this* Theo 
I. And the fame holds good, by k like 
jparity of Reafon, between re^angOlar 
and obliqaat^Iar Cylinders, upon the 
iame or equal Bafes, and of the faob^ 
Altitude. ' ■ - ■■ ■ 

THEOKEU II. 

f The Sblidtty of a Pyramid, orof^ 
Cone, is found \yj multiplying either irs 
whole Balis into a thifd Part of its 
Height, or its whole Height into a third 
Part of its Bafis, or (which* ftill comes to 
> the fame) by rnbltiplying the whole Biifif 
into the whole Height, and dividing the 
Produft by thfree* " 

For it is (||) demonftrable,* that every 
Pyramid is a third Part of a Prifm upon 
the fame or an eqwal Balis, and of the 
fame Altitude \ and likewife, that every 



' (P ^ E«c/V« ElrtiienK, 8. 12. Fra^ 7, aii($ 10. 
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Geotftetrjf, • • =9!^ 

Cone is thethird Part of i Cylinder up^ 

on the faine or an eatta) Bafis, alnd of 

icbe farne Altitude. Wne^eforfe, BaCti by 

itFheorem 1, every Prifm . ind Cone =± 

Safe " Altitude, it folIoMrs^ tliat aPyfa^ 

mid (= ^ Prifm) = Ba fe •« ^ Attitude ^ 

or rBsfex Altitude 5 and likevtfifo a Gone '■'"■. * 

C= rCylinder)^ Bafc-« f Attieude j/c* 

^f Bafc .'< Altitude^ *^ft ' '; • • ' * 

Corol»< I. As a Tttr^edrM' Hs- no other r««f<A» 
than one Sort Of Pyramid; arid ihereftfci J^JJ^ 
its- Solidity is to be found ^y this Theop 
rem tte sd* To a» Odaedron^ being no 
btlKr than twb^Tetraedrmift oi^P^raoildi 
join'd together at their BaiTet v hence 
the CtMitent of (he Goojmeo Bans being; 
found, and multiplied by Catbird Part' of 
the Height of the Oftaedroli,^ (which is 
made up of the two Heights of the two 
Tetraedrons or Pyramids, into which the 
Odaedron fs divifible,) will give the-So- 
lidity of the Odaedron. ' 
- -Girol. 3* Forafmuch a^ a DcdtMe^ofi Timufwt 
may. be conceiv*d to be madtf up of ''^*" 
twelve Pyramids, whofe fcveral qaiur " 
^aangftlar Bafes are all -equal onetothef 
other, and make'the twelve feverarsldei 
'^ or Surfaces .of the Dodecabdron, and 
whofe Vertex'4 eonfequently meettc^e-^ 
ther in the Cedter of the faid SoTid ; 
hcncei^ having found the Atvt of one 
• i quin- 



^%^ ' The Tmtg (muemdn / 

qnUiftimxgfiUt 9»Ggy and mltipiled 
into one Jlxiriot Half tlie Hdghe ofi 
$q1kI« Jfoin wiU h*ve the SoMity of oi 
pyramid* And thif being nuiTttplied & 
12 y will giver the Solidity of tbe w&d 

r*»e4r*'« Cfitffk ^. ttie. lcor««df<od beii^ tdiad 
JJ^jf^' «p of tiycQtjr e^al Pyraaids, wholi 
Bafes are fo many^iqoal'trtaiigies ia dx 
l^ffaCQ of: Tth« ioofacdron ^ and wl&oft 
Vf^fitex'ff coBfedQ»)tl|r Qieet in the Genm 
' df tiie ^aid Body i ie follows, that tk 
AfcttOf oiKof the twenty Tritt^ies be^ 
ll^^ound^ .and .ttmldpliad by a tfaifd 
P«t, jof. (nw; Heigfct of one Pyrirtfiid, 
£»r«.). Half the H«^t xff the Icofaedroii, 
tIiejP4T)dvi^'Wlllgi?«:tlie Solidity of ooi 
. t>y^iiiid; Of <«iotb Bart of the fa2d fco* 
facidroot And, coiif«t}i]emiy, ^is Pro^ 
4isSt bei«g multiplied again by so, mrjlt 
gH!B ihe loHdity ctf the w^ole Ibofae- 
dron. And thds there itafi been (hewn 
(j[)^'. l4?rhod of Meafwins, us of otl^er 
SoUdfk foof the fite Regnlar (or PAr#^' 
crMTi^) Bo4ii^4 For the Hexaedroti or 
Qpbeiso^^Mt Of Par^leljbpiped, antl 
(a il9 Menfi^ation is tau^ ia Tiieo^ 
iCffH I. And the Tetraednxi h oap Sort 
of PynaoHd, and <b it) ^nfaratibfi ii' 
ppf^ u) >TJbeK>retn 2' And ^e Meti^ 
iafioaQf tjhf.othsr ihisft rcipilar Bodied/ 






Ss tsii^t ill tli^crtli«x tlvee Cor^lUriif 
7beor9ai!3t c ' 

: tHEOtREM Uh 

rParailelepipfeds and (dthcr) PrifmSt 
and; alfo C^lmdets, if they hive the 
iatK or «qaa1 BafeSi ace poo to the o« 
tbec ai t\mt ^titiides ^ or if they have 
tlie fame or equal Alxitode^ ate onetd 
the iMlxer as their Bafes. 

Tiiii migiit be accounted for, as to 

Parallclefripeds and other Prifins, ^oat 

tlie Kdadoa tbey bear to Parallelo- 

^ms and Triangles/ between wiiich 

tbcre is the liloe fVoportion, (» bat 

been (hewn, C6»f» i, Thedrem 7.) fidt 

I flxall rather account fer it from the 

Manner of prodncihg Parallelepipeds 

md Prifms, according to De^/t, ^9* 'oi 

jtbis Chap, s f becaafe, hereby the like 

Proportion between Cyiioders will alfo 

be accounted for. According then tQ 

De^ 19, x Pinrallelepiped is proda<* 

ced fay nmitipliiring a Parallelogram in* 

to a" ^ht line 5 which f^rillelog^ara 

nay be conceived to be the Baw qf 

ike Parallelepiped, and the right Line 

kt Altitude. Wherefore Parallelepi^ 

psdSy ■ which ^ bave die fame or eqoal 

Safes^ WK^QS may be concdr'd to be) 

produced 
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fyroduced by the l^flne or eqtial 'Pafallfr] 
lograms. . And iherefore, if the €zmt 
or equal ParalIclog[rams be multiplied 
Into thi Xame jbr eifaal Unes» \t » 
evident, that the Parallelepiped tfaeiia 
produced trinfE be equal. Bui £f . the 
fame or equal Parallelograms bb mi^ 
ttplied into Lines of diflfer^dt Length^ 
foppofe onie twice as long ai the Of 
ther, then it is evident^ that .the. Paj^ 
allelepiped produced by the Kfolti^^ 
f^Jication > of a Parallelogram' opofith^ 
}dng)cr Line, muft bb twice as big as 
tbb '. Parallelepiped produced hf the 
M^ipHcatioD of the fame, or ao'^pal 
Patallelogram into the fliol*ter Line. And 
fo ?of apy/ other Propoitibn. T6 illiiJ 
Afate the Matter in Numbers. Sfipt 
pofe tte Parallelograms to be eaiti^ 
& Foot f^uare, .and the Lines to b$ 
each two Foot long.: It is cvidenr; 
that the Parallelepipeds, produced by 
the Multiplication of thd faid Paral^^ 
lelograms into the faid Lines^ will eacK 
be twelve Foot cubical, and thcfcfore 
eqiKil. But, fuj^^ofe one of the ; faid 
tquail Pacallelograms to be multiplied 
into a Line two Foot long, ilhd (he o- 
ther equal Parallelogram be m^ulriplied 
into a Line twice as 16ng, w^ , four 
Foot long ; it is evident^ thit the^Paralr 

iclepipcd^ 



fWuWIplfeJifion," m\ (bofttain" tWrtyd cii- 
't>ical Tm^^'^M tfie'etbefip^fbHelepi-. 
•ped; tx^ilce^ 6f th^'ifott^ Muftipif. 

-M^l ^ and- '«6h(l!boiii^f. Ok 'Pafkllel^- 
I ))i^ J ■■ Wili^ > ll^ < tike- kb ^exiOt^r, '^ 

I i4lramio|ri«f t(»<ebnetf n^i», F\i^ f(H}^V^ 

inukiplied into a Line four Foot long $ 
: It is evMlntl'lt&tiihe' iafall^cpiped, 
I prodac'd by the former Multiplication^ 
I tfHA t<coabiifll tWBht^albA^ lifdbiatl Feet ^ 

«Kt tkrrcVbrjMfpiped^^^o^ucAd' 6^ 

the latter Multiplication, will cohtisln 
teelvi(:ieobfcal<l'e6V ^aiftl''«d]|ifeq[dtimly, 

eihtac; m are<(iift ^PttNtlleliift^flPi^s- mult?. 
fikdsd, <r.?r4hei^ Bafel^ '<^ AfiS «Ae^ fkd 
paif IbeHfalftrawA^yftef(tlie«llAiM^ Mitii 
B»' '^ ifbi'iidl ^ifi^, -^Vbd^ilfeP €ylih4 
ddrs. ! tFftfm 3g»l«^(!(^' i^omi(\i><X tfiffi 
ThebH^niliMeiltdltfmly ^jkpaiiifj''' • 
oiCt^/. .^r^nMi;' faftd>'iiil^t>hes/ ?r 
tfaeyriate>ilt04iHne'Or e^tfeaV^s/af^ 
ODB; to tgtae f:%tlKiti a9Uhdr>,Xfeiftid«$.<^ 
eri if xhtgr^ltfTtf Jtile'f^tfiQ^ '-e^dby^-* 
,'- . ' ^ U tiiudcs, 



■tiiodet, 4^ '/are one to the. ^ocber 
>1ieir ^a(«s. For ci^fry Ryramlcl 
the third :Part. of a; f^rifoi^ und e 
Cope is ^ third fpaft: of^t QjfIji^ 
jupoa thfsfatBf orteQ^?^ ^(fh »od 
the '/Viqe or. equal Mtif94^ Wht 

fpre, by,y^**Y»<f5.'- Pyraifidf .wiU Jll«1 
jtljie famf JPrp9f)rti9ii <|iMf itjplthe - "^ 
a» tfc prrCgjsv whprepf ..tJ»ef.i«c 
<gifti v^fCopw If ijH.. ]^Yf {the 
Prpportipp: oapef tq.jtji? ^W* * 

'THE OK EM IV. 

, . . . . . * * ^ - . » .- . . , ■ . • , • 

* ; Stipihr : Soiidfr die one t to i tlK otber^ 
at; t}i9 .Cubes, of thftehoBoiogiMi 

T^ia- ]i|«wife. iqay be. dearljr and 
tumria.% accpamted Hor from HrjOr. t9; 
^f ; difs C^4|p. j, .and Tlworcm bo, CAjfi 
l> ' For SmHiK . Plascs Mog oae to tsq 
other, £|s th^ Scuiarcy of th^r booidb>' 
goos $idi(i, apd %)ltoi .SotMs being 
prodded jby. .raultiprjring fioilar Plaoea 
\apo itbe^;)i9i9ok)goni SMks of ,the S- 
milar Solids^ <by whi<tk . MnkipUcatfe 
vtit t^K |)4Cttco(ar 8qiiliea,:-w«. . (qnare 
Feet, orinqhesv <S.'.c0m«lti'd n .the 
umjlar , Pianfs^ idefaibd ' U> nany par^ 
ihpf]fir Caheii 4 f* cbbical feet or Ii>> 



!i^. 



Im^, &e.iA tlte ffmiitr StaiiA,) tefu^ 
K foH^wis, tlut: firikili# adidstareono 
othe others at. AcdilBi df- their hcW 
hicrfiDfficiui $idci.T ^A^iereiit w tbcb^ 
tH9ted, BiHt^ the Dinnwiefl oii Gylkn 
ItoDi, and «oti(eqiiemly ^- tJbQ Bafes) 
bf 'Conct^f aie <tiie .ooafolM^oofr aidot 
bf €yltQdefli> and Cones r.WneaoeSmir 
lauc C]rliiKle»7or.Gmes :ard dne.tother 
pther, lai dB' Gobet of I itheir Diame^ 
tcrs» •■)■,; 

I And, beeaafe Jt all Ckder ntay be 
looked oa at fimilar Planes, fo all Spbnrei 
(gBiierated Iqrthe Circmnfokitbii c^ 
Circles) may by Parity of ReaTon bt 
I look'd on alfo at (imilar Solids ^ there- 
fore Spheret (as well as other fimilar 
Solids) are one to the other, at the 
Cubes (^ their Diameters. For In* 
ftanoa, fappofe the Diameter of one 
Sphere or Globe, to be two Inchet 
long* and die Diameter of another to 
be four ^ thit latter Globe will be to 
the former, at (4''4"4, I t.) 64 is to 
(a"a«a, i, ««) 8, that is, it will be eight 

Timet bigger- Jot-B)^C% 

Ctrol. Henoe^it dedutible*^ a Wav of 

Increafing or DioiniChing a Solid. \For 

t Inftance : I have a Globe whofe pia^ 

f.. meter is two Inchet \ and I would have 

« Qlobe which (hall be eight Times 

U 3 at 



i5(2 The TmngGemt&ikanSjScc 

gfHiJJlMBMcfalli^l G^e for (for Dl 
nie«er.i«f 4tuR 9taM toqbir'd -^bdl i 
Nutnfiedt(tf> la&a, Ji'a* 4^ in bO^ 
cMbed; tsrilli be^.eight Tioia^ as %% 
flw! <Outitt o# JOi Oi, i§ tte 6>i 
<)f Btjr Gldb^^ 4 ;Iiicfi^ and 1 w 
kaiytf ene: oi^ .QTMte Jt litde^ t 
I . tald- ior. ^e Dadietcir. ai.. tbs G 
rebuiifd fiichi-a Noo&l^f* vbu' 3,ias; b 
iof;caBedj lUmbe tadieJighili Part af-tb 
Cube of 4. 

BMqttiltolt OraaMrprvl.iast ara ahfise 
iible tbi<<bvdDdigd of tthi^lGtoOMtriQ 
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^ f # ■ . ■ , ► ^ 

Mr, towers iAbridgment 9f the Cafes agt^ipiftthe Diffim* 
f^raphrafc on the CommoR Prayer, pri;4s. 
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